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ABSTRACT

Homestake Mining Company, a wholly owned subsidiary of Barrick Gold Corporation, proposes to expand
its Ruby Hill Project, an existing gold mining and processing operation. The Ruby Hill Project is located
within the historic Eureka Mining District in Eureka County, approximately 0.7 mile northwest of Eureka,
Nevada. The Ruby Hill Mine Expansion — East Archimedes Project (Proposed Action) would be developed
within the previously approved Ruby Hill Mine permit area. The proposed expansion would include an
extension of the existing open pit, expansion of two existing waste rock disposal areas, expansion of the
existing heap leach pad, and construction of dewatering facilities. Portions of the existing power line would
be relocated for the expansion. The Proposed Action would require surface disturbance of approximately
744 acres, including 190 acres of public land administered by the Bureau of Land Management and
554 acres of private land owned by Homestake. The anticipated mine life would be approximately 7 years,
followed by an estimated additional 2 years for final reclamation.

This Supplemental Final Environmental Impact Statement analyzes the environmental effects of the
Proposed Action and the No Action Alternative.

Responsible Official for SEIS: Gerald M. Smith
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Battle Mountain Field Office
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Proposed Action

Homestake Mining Company, a wholly owned subsidiary of Barrick Gold Corporation, proposes to expand
its Ruby Hill Project, an existing gold mining and processing operation. The Ruby Hill Project is located
within the historic Eureka Mining District in Eureka County, approximately 0.7 mile northwest of Eureka,
Nevada (see Chapter 1.0, Figure 1-1). The Proposed Action would include mine development and surface
disturbance on a total of approximately 744 acres, of which 190 acres is public land administered by the
Bureau of Land Management (BLM) and 554 acres is private land owned by Homestake.

Approximately 18 million tons of ore, 60 million tons of rock overburden, and 130 million tons of alluvial
overburden would be removed during mine operations. The proposed expansion would include an extension
of the existing open pit, expansion of two existing waste rock disposal areas, expansion of the existing heap
leach pad, and construction of dewatering facilities. Portions of the existing power line would be relocated
for the expansion. The proposed expansion would utilize the existing grinding circuit, solution processing
plant, and ancillary support facilities. The anticipated mine life would be approximately 7 years, followed by
an estimated additional 2 years for final reclamation.

No Action Alternative

Under the No Action Alternative, the proposed expanded facilities that comprise the Ruby Hill Mine
Expansion — East Archimedes Project would not be constructed. Homestake would continue to recover gold
and silver at the existing heap leach facilities as currently authorized by the BLM and State of Nevada for
the existing Ruby Hill Project.

Summary of Impacts

Air Quality

Modeling results for the mine expansion indicate that maximum concentrations of particulate matter with an
aerodynamic diameter of 10 microns or less, nitrogen dioxide, carbon monoxide, and sulfur dioxide would
not exceed Nevada or National Ambient Air Quality Standards. There would be no impacts to Prevention of
Significant Deterioration Class | areas as a result of the mine expansion.

Geology and Minerals

Direct impacts to geologic and mineral resources as a result of the mine expansion would include the
generation and disposal of approximately 60 million tons of rock overburden, 130 million tons of alluvial
overburden, and 18 million tons of ore. In addition, approximately 744 acres of alluvial fan deposits would be
disturbed. Mined ore permanently would be removed from existing reserves.
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Paleontology

No impacts to scientifically significant or critical fossil resources are anticipated as a result of
ground-disturbing activities associated with the mine expansion.

Water Quality and Quantity

Surface Water Quantity. The proposed mine expansion is not expected to have a substantial impact on
surface water quantity due to the absence of perennial streams in the project area; intermittent stream
segments would be removed or filled during construction of the East Archimedes Pit. No impacts to seeps or
springs are expected from mine expansion activities.

Surface Water Quality. Mine expansion-related sedimentation effects on surface waters would be minimal
based on the lack of perennial surface waters in the project area and the implementation of erosion control
measures (e.g., silt fences, straw bales, etc.) and concurrent reclamation during mine operations. No
impacts to surface water quality are anticipated in association with the proposed expansion of the waste
rock disposal areas based on the proposed reclamation procedures that would be implemented.

Waste Rock Management. Based on geochemical tests conducted on potential waste rock from the
proposed pit expansion area, the low percentage of sulfide-bearing rock (less than 3 percent) that would
comprise the waste rock that would be mined, the proposed placement of the sulfide-bearing waste rock
below the final surface of the waste rock facilities, and the proposed reclamation methods, acidic or
metal-laden seeps are not expected from the proposed waste rock expansion areas.

Groundwater Quantity. Withdrawal of approximately 500 to 1,000 gallons per minute of groundwater from
the carbonate bedrock over a period of 7 years for mine dewatering purposes would result in @ maximum
drawdown of 10 feet in the alluvial aquifer northeast of the project. No impacts as a result of this drawdown
have been identified for irrigation wells in the southern part of Diamond Valley. Backup water supply wells in
the town of Eureka would be within the projected groundwater drawdown area and could experience up to
20 feet of drawdown. The town of Eureka, Nevada, would experience 10 to 20 feet of drawdown in the
bedrock aquifer beneath the town as a result of dewatering. Due to the type of geologic material under the
town (volcanic and carbonate bedrock) no subsidence-related effects would be anticipated in this location.
However, groundwater drawdown potentially would result in a maximum ground subsidence of
approximately 0.1 to 0.25 foot along U.S. Highway 50 north of Eureka, Nevada. Subsidence effects on
public facilities would depend on the actual amount of subsidence, specific geologic material in the area of
subsidence (alluvium), and the type of facility affected. Approximately 40 years would be required for
groundwater levels to recover to 95 percent of present levels. Water pumped for pit dewatering in excess of
operational needs would be returned to the local aquifer through injection or infiltration into the alluvial
aquifer. Reinjection/infiltration would create a temporary, localized groundwater mound. Producing wells
northwest of the mine site in the vicinity of U.S. Highway 50 could experience an associated temporary rise
in the alluvial water table of approximately 10 to 50 feet.
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Groundwater Quality. No groundwater quality impacts are anticipated as a result of injection/infiltration
activities or development of the waste rock disposal facility expansion areas. Groundwater contamination by
leach solution is not anticipated from the operation of the heap leach pad expansion.

Pit Lake Formation. Based on groundwater modeling results, it is anticipated that the post-mining pit lake
water quality would be within Nevada stock water standards for all constituents.

Soils

Approximately 744 acres of soil would be disturbed during development of the mine expansion. Growth
media from the 100-acre pit expansion area would be salvaged and stockpiled, as necessary, for use in
reclamation.

Vegetation Resources

General Vegetation Impacts. Mine development and operation would remove or disturb approximately
744 acres of vegetation, inclusive of approximately 451 and 293 acres that would occur in tree-dominated
and shrub-dominated communities, respectively. Long-term impacts would occur as a result of the
conversion of tree-dominated communities to grass/forb-dominated communities. Reclamation would be
completed on all mine disturbance areas except for the 100-acre pit expansion area.

Special Status Species. No impacts to special status plant species have been identified as a result of mine
expansion activities.

Range Resources

Development and operation of the proposed mine expansion would result in the temporary loss of 34 animal
unit months on public land during the life of the mine and the permanent loss of 3 animal unit months.

Woodland Products

The long-term change in vegetation and loss of woodland productivity as a result of the proposed mine
expansion would not result in substantial impacts since the project area is located within an area where
abundant pinon-juniper woodlands exist on public lands. Singleleaf pifion trees on BLM-administered lands
within the proposed disturbance area would not be available for Christmas tree cutting in the long term.

Invasive and Non-native Species
Additional populations of invasive and non-native species are not anticipated to become established within

the project area in the long term with the successful reclamation of mine disturbance areas and
implementation of weed control practices.
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Wildlife Resources/Terrestrial Wildlife

Wildlife Habitat. Approximately 744 acres of habitat would be disturbed as a result of mine
expansion-related activities. Approximately 100 acres of terrestrial habitat associated with the pit expansion
would not be reclaimed. Development of a post-mining pit lake, which is projected to be within Nevada stock
water standards, potentially would result in an increase in habitat for waterfowl and aquatic species.

Mule Deer. Approximately 456 acres of year-long range, and approximately 288 acres of low-density range,
would be disturbed as a result of mine expansion-related activities. Approximately 100 acres of this
disturbance would be associated with the pit expansion and would not be reclaimed. Associated impacts to
mule deer are anticipated to be low.

Impacts to Breeding Birds. Direct impacts to bird species as a result of the proposed project would include
the temporary loss of approximately 644 acres, and permanent loss of approximately 100 acres, of
potentially suitable breeding, roosting, and foraging habitat. Potential direct impacts to breeding birds
(i.e., loss of nests, eggs, or young) would be minimized through the clearing of vegetation outside of the
breeding season, to the extent possible, and the implementation of breeding bird surveys and appropriate
mitigation, as needed, in coordination with the BLM and Nevada Department of Wildlife.

Human Presence and Noise. Increased noise, traffic, and human presence associated with mine
development and operation is expected to result in negligible to low impacts to wildlife species.

Cyanide Effects. Fences, wildlife exclusion devices (e.g., netting or floating material), and piping would be
installed to prevent access of wildlife to cyanide solutions. The potential for impacts to wildlife resources
from cyanide ingestion would be low.

Potential for Hazardous Materials Spill Effects to Wildlife. The potential for impacts to wildlife in the
event of a hazardous materials spill would be highest if spilled material entered aquatic habitat; however, the
probability of a spill into aquatic habitats along the transportation corridor would be low.

Potential Impacts to Wildlife Associated with Pit Lake Water Quality. Based on modeling results, the pit
lake waters would meet Nevada stock water standards. In addition, the predicted pit lake water quality
was evaluated in relation to U.S. Environmental Protection Agency criteria and Nevada standards for
aquatic life, as well as the no observed adverse effect level benchmarks for drinking water
consumption (Sample et al. 1996) for representative species. These evaluations indicate that the
predicted water quality of the pit lake would not pose unacceptable risks to wildlife, either mammals
or birds.

Wildlife Resources/Special Status Species
Golden Eagles. Potential impacts to golden eagles as a result of mine expansion-related activities would

include the temporary loss of approximately 644 acres of foraging habitat, until reclamation has been
completed and vegetation has been reestablished, and the permanent loss of approximately 100 acres of
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potential foraging habitat in association with the pit expansion. The impact would be considered negligible
based on the overall availability of suitable foraging habitat in the vicinity.

Ferruginous Hawks. Potential direct impacts to breeding ferruginous hawks as a result of the proposed
project could include abandonment of a breeding territory or nest site or the potential loss of eggs or young,
which would reduce productivity for that breeding season. Based on the implementation of breeding bird
surveys and appropriate mitigation, as needed, the results of the on site monitoring program conducted
between 1997 and 2004, and the existing level of activity at the mine site, potential impacts to breeding
ferruginous hawks would be considered low to moderate. Long-term impacts to this species would result
from the loss of approximately 359 acres of juniper woodlands until mature juniper trees have reestablished
in the project disturbance areas. The proposed pit expansion would result in the permanent loss of
approximately 92 acres of potential juniper woodland breeding habitat. In addition, direct impacts would
include the temporary loss of approximately 644 acres of potential foraging habitat, until reclamation has
been completed and vegetation has been reestablished, and the permanent loss of approximately
100 acres of foraging habitat as a result of the pit expansion. The impact to the availability of foraging
habitat would be considered negligible based on the overall availability of suitable foraging habitat in the
vicinity.

Swainson’s Hawks. Direct impacts to this species as a result of the proposed project would include the
temporary loss of approximately 644 acres of potential foraging habitat, until reclamation has been
completed and vegetation has been reestablished, and the permanent loss of approximately 100 acres from
the proposed pit expansion area. This impact would be considered negligible based on the overall
availability of suitable foraging habitat in the vicinity.

Prairie Falcon. Direct impacts to prairie falcon as a result of development and operation of the mine
expansion would include the temporary loss of approximately 644 acres of potential foraging habitat, until
reclamation has been completed and vegetation has been reestablished, and the permanent loss of
approximately 100 acres from the proposed pit expansion area. This impact would be considered negligible
based on the overall availability of suitable foraging habitat in the vicinity.

Greater Sage Grouse. Direct impacts to this species as a result of the proposed project would include the
long-term loss of approximately 233 acres of wintering sagebrush habitat and the permanent loss of
approximately 8 acres of wintering habitat in association with the pit expansion area. This impact would be
considered negligible based on the overall availability of suitable wintering habitat in the vicinity.

Burrowing Owl. Potential direct impacts to breeding owls (i.e., loss of nests, eggs, or young) would be
minimized by the clearing of vegetation outside of the breeding season, to the extent possible, and breeding
bird surveys and implementation of appropriate mitigation, as needed, in coordination with the BLM and
NDOW. Direct impacts to this species could include the short-term loss of approximately 278 acres of
potential grassland breeding and foraging habitat, until reclamation has been completed and vegetation has
been reestablished, and the permanent loss of approximately 3 acres of breeding and foraging habitat in
association with the pit expansion. This impact would be considered negligible based on the overall
availability of suitable breeding and foraging habitat in the vicinity.
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Pinyon Jay. Potential direct impacts to breeding jays (i.e., loss of nests, eggs, or young) would be
minimized by the clearing of vegetation outside of the breeding season, to the extent possible, and breeding
bird surveys and implementation of appropriate mitigation, as needed, in coordination with the BLM and
NDOW. Long-term impacts would result from the long-term loss of approximately 359 acres, and permanent
loss of approximately 92 acres, of potential juniper woodland breeding and foraging habitat, until mature
juniper trees have reestablished in project disturbance areas. This impact would be considered negligible
based on the overall availability of suitable breeding and foraging habitat in the vicinity.

Vesper Sparrow. Direct impacts to breeding pairs as a result of mine expansion-related activities, and the
environmental protection measures that would be implemented to minimize these impacts, would be similar
to those described for the pinyon jay. Direct impacts to this species would include the temporary loss of
approximately 233 acres of potential sagebrush breeding and foraging habitat, until reclamation has been
completed and vegetation has been reestablished, and the permanent loss of approximately 8 acres of
potential foraging habitat in association with the proposed pit expansion. This impact would be considered
negligible based on the overall availability of suitable breeding habitat in the vicinity.

Juniper Titmouse. Long-term impacts to this species as a result of the proposed project would result from
the long-term loss of approximately 359 acres, and the permanent loss of approximately 92 acres, of
potential juniper woodland foraging habitat, until mature juniper trees have reestablished in project
disturbance areas.

Loggerhead Shrike. Direct impacts to breeding pairs as a result of mine expansion-related activities and
applicable environmental protection measures to minimize these impacts would be similar to those
described for the pinyon jay. Direct impacts to this species would include the temporary loss of
approximately 644 acres of potential breeding and foraging habitat, until reclamation has been completed
and vegetation has been reestablished, and the permanent loss of approximately 100 acres of nesting and
foraging habitat in association with the pit expansion.

Bats. Direct impacts to bat species as a result of mine expansion-related activities would include the loss of
foraging habitat, including the short-term loss of approximately 52 acres of grassland habitat, long-term loss
of approximately 592 acres of shrub and woodland habitat, and the permanent loss of approximately
100 acres of shrub and woodland habitat in association with the pit expansion. The direct loss of potential
roosting habitat would occur as a result of the burial of the Silver West Complex. If this complex, or the mine
openings in the vicinity of the Bullwhacker, Holly, and Williamsburg mines which also would be closed, have
underground connections with the occupied adits in the mine area, their closure could alter air flow in the
remaining underground workings at the mine site. Alteration of air flow indirectly could affect the continued
suitability of the workings as hibernacula and/or maternity roosts. Blasting could have a similar effect on air
flow and related habitat suitability if the vibrations result in the shifting of underground structures. Also, noise
or vibrations from mine blasting could affect hibernating bats (depending on species’ sensitivity), and could
lead to the loss of maternity roosts, nursery colonies, or hibernacula, which would be considered an adverse
impact to the local bat population. Maintenance of existing bat gates, construction of cupola structures, and
ongoing monitoring would be implemented to minimize impacts to bat species.
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Pygmy Rabbit. Development of mine expansion facilities would result in the long-term loss of approximately
233 acres, and permanent loss of approximately 8 acres, of potentially suitable sagebrush habitat for this
species. This impact would be considered low to moderate, depending on the relative habitat quality. Project
construction likely would result in the direct mortalities of individual rabbits, if present. The loss of individual
pygmy rabbits would not result in population-level effects.

Land Use Authorizations and Access

Land Use Authorizations. Approximately 112 acres of public land that have been determined by the BLM
to be suitable for disposal would not be available during mining, approximately 25 acres of which would be
permanently excluded as a result of the pit expansion. No associated impacts to the potential future growth
of Eureka are expected based on the availability of disposal lands adjacent to the current town boundary.

Rights-of-way. An approximately 0.1-mile-long section of the existing power line for the Ruby Hill Mine
would be relocated for the mine expansion; the utility right-of-way would be on private land.

Access. Ore hauling from the Ruby Hill Mine site to the Goldstrike Mine during mine expansion operations
would have minimal impact on State Highway 278 north and a slight impact to the town of Carlin. Access to
public and private lands in the study area would not be adversely affected.

Closure/reclamation. Closure, abandonment, and reclamation following the completion of mining would
return public lands to their pre-mining land use, except for the pit expansion area. With the exception of the
pit expansion area, disturbance areas would be recontoured and revegetated, and access to public lands
would be reestablished.

Recreation and Wilderness

No parks, concentrated recreational use areas, BLM Wilderness Study Areas, designated wilderness areas,
or protected natural areas would be directly affected. Approximately 190 acres of public lands would not be
available for dispersed recreation during mining, approximately 25 acres of which would be permanently
excluded as a result of the pit expansion. The reduction of land available for dispersed recreation would be
a minimal adverse impact, based on current usage and the availability of public, open-space lands in the
area.

Visual Resources

Construction of the proposed project facilities would be consistent with the applicable BLM Visual Resource
Management objectives. Assuming the proposed reclamation program is successful, the visual contrast
would be reduced over time as viewed from each of the three Key Observation Points.

Noise and Blasting Vibrations

Noise from mine expansion-related operations would be perceptible at nearby sensitive receptors but
generally would remain below 55 decibels, A-weighted, equivalent continuous sound level, the standard for
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community noise levels. Substantial noise impacts from blasting would not be expected to occur. Based on
review of previous blasting studies, and adjusting for the location of the pit expansion area and blasting
weights, the potential that any structure in the Eureka area would be damaged as a result of blasting
vibration was determined to be less than 1 in 50 million.

Cultural Resources

No known National Register of Historic Places-eligible sites within the proposed mine expansion areas
would be directly or indirectly affected by the proposed project.

Native American Traditional Values

Impacts to Native American traditional values are not anticipated as a result of mine expansion development
and operation.

Social and Economic Values

Temporary increases in local construction jobs and longer-term increases in mining sector employment in
Eureka County would occur as a result of the mine expansion. Labor earnings in those industries would
provide an economic stimulus to the local economy. Expenditures made locally by Homestake and its
employees and contractors would support increased local private- and public-sector employment in Eureka.
Mine expansion would result in a higher demand for local housing, increasing housing values and rents, and
additional construction. Tax revenues would increase for Eureka County and the school district, as would
demands for public services.

Hazardous Materials and Solid Waste

There would be a low probability of an accident involving the release of hazardous materials during the life
of the mine. The number of chemical or fuel releases that potentially would occur is projected at
approximately 0.03. Operations would be conducted in accordance with the existing Spill Prevention,
Control, and Countermeasure Plan, which would ensure that impacts from potential spills would be
minimized and the spilled materials contained and removed. Implementation of the existing Emergency
Response and Contingency Plan in the event of a hazardous materials spill also would assist in minimizing
impacts.

Environmental Justice

The potential mine expansion-related effects would not be expected to disproportionately affect any
particular population.

BLM-preferred Alternative

Chapter V, Section B.2.b. of the BLM’s National Environmental Policy Act Handbook directs that “the
Manager responsible for preparing the EIS should select the BLM’s preferred alternative. ... For externally
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initiated proposals, ... the BLM selects its preferred alternative unless another law prohibits such an
expression. ... The selection of the preferred alternative should be based on the environmental analysis as
well as consideration of other factors that influence the decision or are required under another statutory
authority.”

The BLM has selected a preferred alternative based on the analysis in this SEIS. This preferred alternative
is the alternative that best fulfills the agency’s statutory mission and responsibilities, considering economic,
environmental, technical, and other factors. The BLM has determined that the preferred alternative is the
Proposed Action as outlined in Chapter 2.0 with the mitigation measures specified in Chapter 3.0 of this
SEIS.
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ACRONYMS AND ABBREVIATIONS

AAQS
ABA
ACHP
ADR
AGFD
AIRFA
amsl
BLM
CEQ
CERCLA
CFR
cm/sec
CO
dBA
EA
ECSD
EHS
EIS

EO
EPCRA
ERA
ESA

°F
ft/sec
FLPMA
gpd/ft
gpm
gpm/ft?
GPS

m/s

ACRONYMS AND ABBREVIATIONS

ambient air quality standards
acid-base accounting

Advisory Council on Historic Preservation
adsorption, desorption, and recovery
Arizona Game and Fish Department
American Indian Religious Freedom Act

above mean sea level
Bureau of Land Management

Council on Environmental Quality
Comprehensive Environmental Response, Compensation, and Liability Act

Code of Federal Regulations
centimeters per second
carbon monoxide

decibels, A-weighted
environmental assessment

Eureka County School District
extremely hazardous substances
environmental impact statement

Executive Order

Emergency Planning and Community Right-to-Know Act

ecological risk assessment
Endangered Species Act
degrees Fahrenheit

feet per second

Federal Land Policy and Management Act

gallons per day per foot
gallons per minute

gallons per minute per square foot

Global Positioning System
horizontal
Interstate
Industrial Source Complex

JBR Environmental Consultants, Inc.

key observation point
kilovolt

day-night average sound levels
equivalent continuous sound level

maximum noise level
micrograms

micrograms per liter
micrograms per cubic meter
micrometer

meters per second
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mg/kg
mg/L
MIG
mph
MSDS
MSHA
MWMP
NAAQS
NAC
NAGPRA
NDEP
NDOT
NDOW
NEPA
NHPA
NNHP
NNP
N02
NPIF
NRCS
NRHP
OSHA
PA
PMo
ppm
PSD

R
RFFA
RMP
ROD
ROW
RV
SARA
SEIS
SHPO
SO,
SPCC Plan
SR
SWPPP
T

T/kt
TDS
TPQ
USACE

milligrams per kilogram

milligrams per liter

Minnesota IMPLAN Group

miles per hour

material safety data sheet

Mine Safety and Health Administration

meteoric water mobility procedure

National Ambient Air Quality Standards

Nevada Administrative Code

Native American Graves Protection and Repatriation Act
Nevada Division of Environmental Protection
Nevada Department of Transportation

Nevada Department of Wildlife

National Environmental Policy Act

National Historic Preservation Act

National Natural Heritage Program

net neutralization potential (acid neutralization potential/acid generation potential)
nitrogen dioxide

Nevada Partners in Flight

National Resources Conservation Service
National Register of Historic Places

Occupational Safety and Health Administration
Programmatic Agreement

particulate matter with an aerodynamic diameter of 10 microns or less
parts per million

Prevention of Significant Deterioration

Range

reasonably foreseeable future action

Resource Management Plan

Record of Decision

right-of-way

recreational vehicle

Superfund Amendments and Reauthorization Act
supplemental environmental impact statement
State Historic Preservation Officer

sulfur dioxide

Spill Prevention, Control, and Countermeasure Plan
State Route

Storm Water Pollution Prevention Plan

Township

tons per kiloton

total dissolved solids

threshold planning quantity

U.S. Army Corps of Engineers




ACRONYMS AND ABBREVIATIONS

UsSDOT U.S. Department of Transportation

USGS U.S. Geological Survey

USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service

\% vertical

VFS Volunteer Fire Service

VOCs volatile organic compounds

VRM Visual Resource Management

WCRM Western Cultural Resource Management, Inc.
WESTEC Welsh Engineering Science and Technology Incorporated
WMC Water Management Consultants

WSA wilderness study area

WUS waters of the U.S.
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1.0 INTRODUCTION

1.0 INTRODUCTION
1.1 Proposed Action

Homestake Mining Company of California (Homestake), a wholly owned subsidiary of Barrick Gold
Corporation, proposes to expand its Ruby Hill Project, an existing open-pit gold mining and processing
operation. The Ruby Hill Project is situated within the historic Eureka Mining District in Eureka County,
Nevada, approximately 0.7 mile northwest of Eureka, Nevada (see Figure 1-1). The expanded project
facilities and activities would be developed within the previously approved Ruby Hill Mine permit area, which
is located in the southern portion of Township 20 North (T20N), Range 53 East (RS3E) and the northern
portion of T19N, R53E.

The Bureau of Land Management (BLM) prepared an Environmental Impact Statement (EIS), in compliance
with the National Environmental Policy Act of 1969 (NEPA), for the initial Ruby Hill Project. The BLM issued
the Ruby Hill Project Final EIS in January 1997 (BLM 1997a). The BLM issued the Ruby Hill Project Record
of Decision (ROD) and Plan of Operations Approval on February 3, 1997 (BLM 1997b). In 2003, the BLM
prepared an environmental assessment for the sale of approximately 1,644 acres of BLM-administered land
to Homestake (BLM 2003a). The land sale, completed in August 2003, transferred surface ownership only.

The proposed Ruby Hill Mine Expansion — East Archimedes Project (Proposed Action) would include new
surface disturbance on approximately 744 acres within the 1997 approved project area. The 744 acres
includes 190 acres of public land administered by the BLM and 554 acres of private land owned by
Homestake. The proposed expansion would include an extension of the existing open pit, expansion of two
existing waste rock disposal areas, expansion of the existing heap leach pad, and construction of
dewatering facilities. The proposed expansion would utilize the existing grinding circuit, solution processing
plant, and ancillary support facilities. Portions of the existing power line would be relocated for the
expansion. If approved, the anticipated mine life would be approximately 7 years, followed by an estimated
additional 2 years for final reclamation.

The proposed mining activities located on public and private lands are subject to review and approval by the
BLM pursuant to the Federal Land Policy and Management Act of 1976 (as amended) (FLPMA) and the
BLM’s surface management regulations (43 Code of Federal Regulations [CFR] Subpart 3809). The BLM'’s
review and approval of a mine plan of operations under the surface management regulations constitute a
federal action that is subject to NEPA. The BLM has determined that the project constitutes a major federal
action and has determined that a supplemental EIS (SEIS) must be prepared to fulfill NEPA requirements. A
Notice of Intent to Prepare a Supplemental Environmental Impact Statement was published in the Federal
Register on April 2, 2004 (69 Federal Register 17445). Public scoping meetings for the SEIS were held in
Battle Mountain and Eureka, Nevada, on June 16 and 17, 2004, respectively. The comments received
during the scoping process were considered in developing this SEIS.

The BLM is serving as the lead agency for preparing the SEIS in compliance with NEPA, the Council on
Environmental Quality (CEQ) NEPA implementing regulations (40 CFR 1500-1508), the BLM's NEPA
Handbook (H-1790-1), Nevada State Office Instruction Memorandum NV-90-435 on analysis of cumulative
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1.0 INTRODUCTION

impacts, and the Bureau-wide Guidelines for Assessing and Documenting Cumulative Impacts (April 1994).
The Nevada Department of Wildlife (NDOW) and Eureka County are serving as cooperating agencies for
preparation and review of the SEIS.

This SEIS describes the proposed mine expansion (Proposed Action) and the No Action Alternative. It also
describes the environmental consequences of implementing the Proposed Action or the No Action
Alternative.

1.2 Purpose and Need for the Action
1.21 Homestake’s Objectives
Homestake has environmentally responsible and economically driven project objectives, which include:

e Extraction of additional economically recoverable gold and other minerals determined to exist in the
area;

e Expansion of the existing Ruby Hill Mine gold mining facilities to extract additional economically
recoverable gold and other minerals determined to exist in the area;

e Operation and reclamation of the project area in an efficient, environmentally conscientious, and safe
manner;

¢ Maintaining Homestake’s high standards for ethical and responsible environmental stewardship; and

o Meeting or exceeding federal, state, and local regulations for the protection of human health, safety, and
the environment.

1.2.2 BLM'’s Responsibilities and Relationship to Planning

The BLM has the responsibility and authority to manage the surface and subsurface resources on public
lands located within the jurisdiction of the Battle Mountain Field Office. The lands within the project area are
designated as open for mineral exploration and development.

The BLM’s Shoshone-Eureka Resource Management Plan (RMP) (BLM 1986a) contains no constraints that
conflict with the Proposed Action. It is noted that parts of the proposed mine expansion would be on lands
designated suitable for disposal in the RMP; however, mineral resource development is in conformance with
the RMP, which states that “all public lands in the planning areas will be open for mining and prospecting
unless withdrawn or restricted from mineral entry.” Relative to current mineral production areas, the RMP
states that the Battle Mountain Field Office should “recognize these areas as having a highest and best use
for mineral production and encourage mining with minimal disturbance. Make thorough examinations of all
sites proposed for other Bureau programs in these areas.”

1-3



1.0 INTRODUCTION

In order to use public land managed by the Battle Mountain Field Office, Homestake must comply with the
BLM Surface Management Regulations (as amended) (43 CFR 3809) and other applicable statues,
including the Mining and Mineral Policy Act of 1970 (as amended) and FLPMA. The BLM must review
Homestake’s plans for developing the Ruby Hill Mine Expansion — East Archimedes Project to ensure that:

e Adequate provisions are included to prevent unnecessary or undue degradation of federal lands;
e Measures are included to provide for reclamation of disturbed areas; and

o Compliance with applicable state and federal laws is achieved.

1.3 Relationship to Non-BLM Policies, Plans, and Programs

Eureka County currently has no zoning ordinance to guide development of private lands within the county.
The Eureka County 1973 General Plan, updated in 2000, contains a description of local land uses,
restrictions on development, and recommendations for future land use planning. The county’s Overall
Economic Development Plan, approved by the County Commissioners in 1997, was developed in order to
broaden the economic development of the county. Both of these plans contain recommendations for
planning of land uses and designate the project area as being within land class “C,” Open Space and
Appropriate Uses, which includes mining. In addition, Eureka County, in cooperation with the Nevada
Division of State Lands, has adopted a Policy for Public Lands within its jurisdiction (Eureka County 1985).
This plan was developed in response to Nevada Senate Bill 40, which directs the State Land Use Planning
Agency to work with local planning entities to prepare local plans and policy statements regarding the use of
federal lands in Nevada. Policies contained within the plan include promoting expansion of mining
operations/areas. The proposed mine expansion would be in conformance with these plans.

1.4 Project Permits and Approvals

In addition to the SEIS, implementing the Proposed Action would require authorizing actions from other
federal, state, and local agencies with jurisdiction over certain aspects of the proposed project. Table 1-1
lists the required permits or approvals that are already in place or will be obtained and the responsible
regulatory agencies. Homestake is responsible for amending existing permits, as necessary, and applying
for and acquiring additional permits, as needed.
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1.0 INTRODUCTION

Table 1-1

Major Permits and Approvals for the
Ruby Hill Mine Expansion — East Archimedes Project

Permit/Approval

Granting Agency

SEIS preparation
Plan of Operations approval

U.S. Department of the Interior, BLM

Explosives Permit

U.S. Department of the Treasury, Bureau of Alcohol,
Tobacco, and Firearms

Surface Disturbance Permit
Permit to Operate

Nevada Department of Conservation and Natural
Resources, Division of Environmental Protection
(NDEP), Bureau of Air Pollution Control

Water Pollution Control Permit
Reclamation Permit
Bioremediation Facility General Permit

Nevada Department of Conservation and Natural
Resources, NDEP, Bureau of Mining Regulation and
Reclamation

Permit to Appropriate Water and/or Point of
Diversion Changes

Nevada Department of Conservation and Natural
Resources, Division of Water Resources

Underground Injection Permit

Nevada Department of Conservation and Natural
Resources, NDEP

Industrial Artificial Pond Permit

NDOW

Approval to Operate a Sanitary Landfill

Nevada Department of Conservation and Natural
Resources, NDEP, Bureau of Waste Management

General Discharge Permit (storm water)

Nevada Department of Conservation and Natural
Resources, NDEP, Bureau of Water Pollution Control

Hazardous Materials Storage Permit

State of Nevada, Fire Marshal Division
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION
2.1 Introduction

Homestake has submitted a Plan of Operations Amendment (Homestake 2003) for the proposed expansion
of the Ruby Hill Mine to the BLM in compliance with 43 CFR 3809. This chapter describes the proposed
Ruby Hill Mine Expansion — East Archimedes Project (Proposed Action) as described by Homestake in the
Plan of Operations Amendment and associated supporting plans. Descriptions of other alternatives
presented in this chapter are based on supporting information provided by Homestake and reviewed by the
BLM. This chapter also includes a summary of other alternatives considered but eliminated from detailed
analysis, a comparative impact analysis summary of the project alternatives, and the BLM’s preferred
alternative.

2.2 Existing Facilities and Disturbance

The Eureka Mining District is known for its historic lead, silver, and gold production during the late 1800s.
The district produced approximately $60 million in gold and silver and approximately 225 thousand tons of
lead between 1869 and 1883. The district also is considered to be the birthplace of American silver and lead
smelting technology. Sixteen lead furnaces were operating in the town of Eureka by 1879 with a smelting
capacity of 925 tons per day.

The Ruby Hill Mining Company acquired the mining claims in the project area in 1960; Homestake
purchased these mining claims in 1994. Barrick Gold Corporation (Barrick) acquired Homestake in 2002;
Homestake remains a wholly owned subsidiary of Barrick.

In 1995, Homestake submitted a Plan of Operations for the Ruby Hill Project, an open-pit gold mining and
processing operation. Following preparation of Draft and Final EISs in 1995-1997, the BLM signed the ROD
and Plan of Operations Approval for the Ruby Hill Project on February 3, 1997. The construction, operation,
and reclamation of the existing Ruby Hill Project are described in detail in the Final EIS (BLM 1997a). This
section of this SEIS summarizes the existing facilities; Section 2.3 of this SEIS describes the use of the
existing facilities in the proposed expansion.

Construction of the existing project began in 1997, and operations began in 1998. Mining ceased in October
2002; however, Homestake continues to produce gold and silver from the existing heap leach facilities.
Approximately 51 million tons of waste rock and approximately 7 million tons of ore were removed during
the operation. The initial Ruby Hill Project involved a permitted surface disturbance of approximately
760 acres, which initially comprised 738 acres of public land administered by the BLM and 22 acres of
private land. In 2003, Homestake purchased the title to 1,644 acres of BLM-managed land (BLM 2003a).
This land sale encompassed all areas of surface disturbance associated with the initial Ruby Hill Project
(Figure 2-1).

The existing Ruby Hill Project includes an open pit (West Archimedes); the West and East waste rock
disposal areas; a crushing, grinding, and agglomeration facility; a solution processing facility; heap leach
facilities; and ancillary facilities including an office building and parking lot, warehouse/shop, fuel storage,
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

access and haul roads, growth media stockpiles, a soil borrow source, a permitted Class Il landfill for mine
operations, diversion ditches, solution and event ponds, and power line and water pipeline corridors
(Figure 2-2). The existing crushing, grinding, and agglomeration facility includes a three-stage crushing
system, ball mill, thickener, belt filters, and an agglomeration drum.

During peak production/operation, the project used approximately 15 acre-feet per year of water for
domestic uses and approximately 105 acre-feet per year of water for dust control. Consumption of water in
the mine process system was approximately 280 acre-feet per year. Water for the mine has been obtained
from the Homestake-owned Collingwood Ranch wells northwest of the mine site.

The initial Ruby Hill Project employed approximately 100 workers during operations. Homestake developed
30 housing units (consisting of 6 single-family units, 4 four-family units, and 4 duplexes) and 4 single-family
lots in Eureka County for company employees to help minimize impacts to local housing/rental rates.

2.3 Proposed Action

Homestake submitted a Plan of Operations Amendment to the BLM in November 2003 for the proposed
Ruby Hill Mine Expansion — East Archimedes Project. The following documents currently provide, or will
provide, supplemental information to Homestake’s Plan of Operations Amendment:

¢ Homestake Mining Company — Ruby Hill Land Sale Environmental Assessment (EA) (BLM 2003a); and
e Reclamation Plan (An amendment to the existing plan will be submitted to the BLM and NDEP for
approval).

The proposed Ruby Hill Mine Expansion — East Archimedes Project area would be located approximately
0.7 mile northwest of the town of Eureka, in Eureka County, Nevada. The project partially would be located
on public land under the jurisdiction of the BLM’s Battle Mountain Field Office. Homestake owns the surface
of all but approximately 190 acres of the proposed expansion area. Elevations at the site range between
6,200 and 6,500 feet above mean sea level (amsl).

The proposed expansion would result in a total of approximately 744 acres of new surface disturbance. The
expansion would include the following principal components:

e Expansion of the open pit and pit activity area

e Expansion of the West and East waste rock disposal areas
o Expansion of the existing heap leach pad

o Dewatering facilities

e New haul road

e New lime silo

o New storm water event pond at the heap leach facility

o  Growth media stockpiles

¢ Realignment of power line segment

¢ Realignment of access road segment
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

e Expansion of the perimeter fence
e Soil borrow area

The following primary existing facilities would be utilized for the Proposed Action:

e Crushing, grinding, and agglomeration facility

e Adsorption, desorption, and recovery (ADR) plant
e Warehouse/shop

e Administration/laboratory buildings

Figure 2-3 presents the proposed site plan and existing areas of disturbance; Figure 2-1 shows the land
status for the project area. Table 2-1 summarizes the estimated surface disturbance associated with the
proposed expansion.

Table 2-1
Estimated Proposed Surface Disturbance by Facility and Land Status

Public Surface Private Surface Total

Facility (acres) (acres) (acres)
Open Pit 13.2 86.7 99.9
Pit Activity Area (pit modification, haul 9.2 29.4 38.6
roads, dewatering, etc.)
East Waste Rock Disposal Area 44.5 74.1 118.6
West Waste Rock Disposal Area 123.2 168.1 291.3
Heap Leach Pad/Solution Ponds 0.0 60.7 60.7
Haul Roads with Lime Silo 0.0 4.0 4.0
Utility Route 0.0 1.4 14
Growth Media Stockpile 0.0 10.8 10.8
Diversion Channels 0.0 0.0 0.0
Soil Borrow Area 0.0 118.2 118.2
Total 190.1 553.4 743.5

2.31 Schedule and Work Force

Homestake proposes to initiate development of the proposed mine expansion in 2005, following issuance of
all required permits and approvals. Ore processing and concurrent reclamation would occur from
approximately mid-2006 through 2012, followed by an estimated additional 2 years (through 2014) for final
reclamation. The construction and operations sequence and schedule would be subject to optimization
during final engineering.

Homestake anticipates the need for a construction work force of approximately 20 workers for 4 months to
modify the existing ore processing facilities. A maximum of approximately 130 workers would be required for
mining and processing operations and concurrent reclamation, and approximately 15 to 20 workers would
be needed for the final 2 years of reclamation. It is anticipated that the majority of the work force would be
hired from the Eureka area and the surrounding counties. The average annual operations work force payroll
is estimated to be approximately $7 million.

2-5



S0/L€/10

I9AM YUON POOMBUIII0D =g,

() c
a)Isumoy E c 9
. m = 0 ® B
: ’ z8| {3
,.\.o\\ co_whm>mn_ jse uouq T ®© 5 e
eqpo unsixa il — uoisieniq 1so > nvm. 2 o
A } m Qo uw g
[0) Hnsix3 uolsuedxs ealy. S Ww e
@oua4 yue] Jojepn [esodsiq 300 o o
Jejewied all4 pue 3ISEAN 1SON
sal4 Bunsix pasodold
eply Ajnjoy /\H,_ o3 Bl —
1id pesodoid so|Id)20]S BIpa\ 000°¢ 00S°L 0SL O
uoisuedxg ymolg Bupsix3g s
ud uado
pasodoid 3 M
By |8godsq
uoisuedxg ealy 300y 8ISEM "
1598 BUNSIXT 82IN0g Mollog g
ﬂ kK~ |10S pasodold
/ﬂ $80IN0S MouIOg
e ~ - [10S Bupsix3g
| eauy uiseq uonesuyu| pesodoid
yoea desH S uoisukdx3 ped
b Momm._ desH pasodoid
d JUSAT pasodoid \
\
\
Isuedxz} ped 14 g
L, Uonoauuop desHg pesodoild  (punoJBispun) suljadig &
3 Jamod 19BN ysalq—=> m
Mmoo AN ur Jemod N N6LL
TNeTE——— Y > NOZL
N0Zlyoperg AN
wa,ﬁmn_;._. aul Jamod //
-~ B
Bunsix3 1B UINOS POOMBUII0D —»m >
/
ze WH
\
\ depano sanjioey
asodoud pue Bunsix
& \ p P nsix3 [
\ sanioe} pssodoid [
\

semioey bunsixg [
:puaban

2-6



2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.3.2 Expansion of Mining Operations

Under the Proposed Action, the existing open pit would be expanded to mine the identified ore reserves.
Homestake estimates a resource of approximately 18 million tons of ore in the proposed pit expansion area
(known as the East Archimedes Pit) that would be amenable to open-pit gold mining methods and heap
leach processing. The ore is anticipated to be 90 percent oxide material and 10 percent sulfide material. It is
anticipated that all of the mined ore would be processed at the Ruby Hill Mine site; however, approximately
0.5 million tons of the ore may be shipped off site to Barrick’s Goldstrike Mine, located 23 miles northwest of
Carlin, Nevada, for processing, depending on the metallurgic conditions of the ore. Approximately
130 million tons of alluvial overburden and 60 million tons of rock overburden also would be removed during
mining. The estimated stripping ratio of overburden to ore is approximately 9:1. The waste rock (including
both alluvial and rock overburden) is anticipated to be approximately 97 percent oxide material and
3 percent sulfide material.

The removal of ore and waste rock from the East Archimedes Pit would be accomplished using the same
conventional open-pit mining methods previously used for development of the existing pit, including drilling,
blasting, loading, and hauling. Mining would proceed at an average rate of approximately 100,000 tons per
day. The existing stockpile area adjacent to the primary crusher would be used for the Proposed Action. A
list of anticipated equipment requirements for the project is presented in Table 2-2.

Table 2-2
Anticipated Equipment List

Type of Equipment Number of Units

Blast Hole Drill

Front End Loader

Haul Truck (100- to 200-ton)

—_

Motor Grader

Track Bulldozer

Wheel Bulldozer

Blasting Agent Bulk Truck

Backhoe Excavator

Water Truck

Hole Stemmer

Maintenance Truck

Welding Truck

Tire Truck

Service Truck

Flatbed Utility Truck

Personnel Carrier

Pump

Lighting Plant

OO N[22 2 (WINN=|WINOIN|W

N

Other Support Equipment and Vehicles




2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.3.21 Open Pit

Development of the East Archimedes Pit (Figure 2-3) would involve a layback of the eastern wall of the
existing pit and a deepening of the pit by approximately 600 feet. As a result, the East Archimedes Pit would
extend approximately 570 feet below the groundwater table, which currently is at an elevation of
approximately 5,910 feet amsl. The pit would have an overall depth of approximately 1,100 feet from the pit
crest (6,450 feet amsl) to the pit bottom (approximately 5,340 feet amsl). Based on the preliminary pit
design, the pit expansion would be mined with 20- to 40-foot benches, with an overall slope angle ranging
from 1.3 horizontal (H):1 vertical (V) to 0.6H:1V. A general cross-section of the proposed pit expansion is
presented in Figure 2-4. Geotechnical investigations would continue, as necessary, to assist in optimizing
the final pit design.

The designated pit activity area shown in Figure 2-3 would provide operational flexibility for minor pit
modifications, haul and access roads, the pit exclusion area (safety berm setback area) and fence, and
dewatering facilities. The 200-foot-wide safety berm setback area currently surrounding the existing pit
would be modified to also surround the East Archimedes Pit. The safety berm itself would be approximately
30 feet wide and 13 to 14 feet in height and would be built around the outer edge of the setback area. The
remaining 170-foot width of the setback area between the safety berm and the pit primarily would provide a
buffer zone. No growth media would be salvaged from the safety berm setback area since the area would
be minimally disturbed during mine construction and operation. Soils would remain in place to allow natural
revegetation of the area with additional seeding, as necessary. The East Archimedes Pit would be
approximately 1,200 feet closer to the Eureka townsite than the existing pit.

Pit stability would be monitored throughout the project life to ensure safe uninterrupted operations. Prior to

initiation of mining at the existing Ruby Hill Mine, extensive testing on drill core and soils was used to

determine the optimum slope angles of the pit walls. This information also has been used in the design of

the pit expansion. During operations, routine pit monitoring would consist of:

e Visual inspections at the beginning of each operating shift;

e Mapping and analysis of pit geological features;

e Additional core drilling designed specifically for stability studies, if necessary;

¢ Documentation and investigation of major failures, if necessary; and

e The installation of permanent survey stations or devices to monitor areas of the pit walls, if necessary.
2322 Surface Water Diversions

Runoff currently is directed around the existing pit area and general mine site by a diversion ditch system

that was constructed upgradient of these facilities. Existing water diversion ditch locations are presented in

Figure 2-3. The existing diversion ditches would be extended or modified, as needed, to continue to direct
runoff around the proposed pit expansion area. As per the existing diversion ditches, any new ditches would
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

be designed and constructed to convey runoff from a 100-year/24-hour storm event in accordance with the
requirements of Nevada Administrative Code (NAC) 445A.433.

2.3.2.3 Roads

Access and Haul Roads

A section of the existing access road to the existing solution and storm event ponds would be realigned to
accommodate construction of the proposed storm event pond (Figure 2-3). The road would be constructed
to facilitate drainage. Silt fences, hay bales, or other sediment control devices would be installed, as
needed. The existing and realigned access roads internal to the mine site (e.g., access to monitoring sites)
and the existing main access road from U.S. Highway 50 to the mine site would be used and maintained for
the life of the proposed project (Figure 2-3). The main access road from U.S. Highway 50 to the mine site
was described in the Ruby Hill Project Final EIS (BLM 1997a). At the request of Nevada Department of
Transportation (NDOT), the access road was constructed several hundred feet from the originally proposed
location. The current alignment, which intersects U.S. Highway 50 at the intersection of U.S. Highway 50
and State Route (SR) 278 (see Figure 2-3), is in accordance with all applicable state highway approach
angle and visibility standards.

The existing pit haul roads would be used to access the East Archimedes Pit, thereby reducing the amount
of disturbance and waste material removal associated with haul road development for the expanded pit.
Existing haul roads between project facilities also would be used for the proposed expansion. A section of
new haul road would be constructed to the new lime silo (see Figure 2-3). This haul road would be
designed to accommodate appropriate mine equipment, including haul trucks, and to meet the U.S. Mine
Safety and Health Administration (MSHA) requirements.

Mine waste rock would be used to produce gravel for haul road construction and for maintenance of existing
and new haul roads. Sufficient non-acid-generating waste rock (as determined by Homestake geochemical
tests) would be available to satisfy all road construction and maintenance needs. If satisfactory pit-run waste
rock material is not available, waste rock would be processed on site through the crushing and screening
plant to produce an appropriate aggregate.

Snow Removal and Management

Snow removal and management within the operations area would be required to ensure safe winter
operation. Drifting snow is expected in some areas, and snow fences may be constructed to control the
pattern of drifting. Portions of the primary inner-project service roads and access roads would be cleared
using a grader. Proper road maintenance would include the placement of gravel or sand to maintain driving
surfaces. Care would be taken to minimize the removal of the road surface during snow removal. Excessive
snow from the work areas would be removed by front-end loader and trucks and placed along the perimeter
of the same work area. In order to maintain roadway surfaces, dry road surfacing material occasionally
would be placed and graded. Storm water and sedimentation controls are described in Section 2.3.14.1,
Water Resources, Surface Water Management, and Sediment Control.
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2324 Drilling and Blasting

Mining of the majority of the waste rock, and all of the ore, would require the use of drilling and blasting
techniques. The techniques implemented under the Proposed Action would be the same as previously used
during development of the existing open pit. Conventional diesel-powered rotary hammer drills would be
used to drill blast holes on a regular spacing pattern that could vary depending on rock hardness and the
degree of fracturing. Blast holes would be charged with an ammonium nitrate/fuel oil mixture by means of a
truck-mounted mixing/dispensing unit. Where practical, the waste and ore would be blasted separately in
order to reduce the amount of ore loss and dilution. Unconsolidated gravels and growth media that do not
require the use of drilling and blasting techniques prior to removal would be ripped with a dozer, as needed.

Blasting would be scheduled to minimize noise impacts to community activities and would occur only during
daylight hours. Blasting would be designed to control the scattering of rocks (flyrock) that could be a safety
hazard for workers. Adequate “stand-off” distance and good blasting practices would be incorporated into
the blasting design.

23.25 Loading and Hauling

Broken ore and waste rock material would be removed from the East Archimedes Pit and transported along
haul roads to the existing ore stockpile area or the proposed waste rock expansion areas, as appropriate.
Conventional equipment (e.g., front-end loaders and haul trucks) would be used to excavate and haul the
ore and waste rock.

233 Dewatering and Water Disposal

As the East Archimedes Pit would extend into the existing groundwater table during active mining,
dewatering wells and possibly pit-floor sumps would be used to dewater the pit and facilitate mining.
Portable pumping equipment would be used to pump accumulated water from the sumps. Water from
dewatering operations would be used as make-up water for site operations, reclamation, or used as a
roadway dust suppressant. Dewatering rates in excess of the project’'s projected consumption rate
(approximately 650 acre-feet per year) would be returned to the local aquifer via an infiltration basin or
reinjection at the Homestake-owned Collingwood wells. Dewatering rates are anticipated to range from
500 to 1,000 gallons per minute (gpm). The volume of dewatering water in excess of operational demand
would vary seasonally. Operational water demand for makeup water, dust control, and reclamation would be
highest during the spring, summer, and fall, with a correspondingly lower volume of excess water.
Conversely, the excess dewatering water volume would be highest (up to 700 gpm) during the winter
months when the demand for operational water usage would be lower.

Analyses of groundwater samples collected during dewatering tests indicate that the water quality is within
Nevada drinking water standards and is typical of documented background levels from groundwater
monitoring wells around the mine site (Water Management Consultants [WMC] 2004).

As stated above, excess dewatering water would be reinjected and/or placed in an infiltration basin. The
Homestake-owned Collingwood wells located northwest of the mine site (Figure 2-3) would be used both to
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provide fresh water for the operation as described in Section 2.3.8, Water Supply, and for water reinjection
purposes. Groundwater from mine dewatering activities would be pumped from the pit to the existing fresh
water storage tank located southeast of the process facility on Mineral Point. Water in excess of operational
needs subsequently would be pumped or gravity fed from the tank to the existing Collingwood wells via the
existing fresh water line. Based on existing well conditions and both historical and current pumping rates, it
is projected that the existing well infrastructure could accommodate up to 1,600 gpm for reinjection
purposes.

Alternately, dewatering water rates in excess of operational consumption rates would be returned to the
aquifer via a rapid infiltration basin. The infiltration basin would consist of one approximately 1.5-acre
primary pond with a capacity of approximately 9 acre-feet and a 2-acre overflow pond with an approximate
capacity of 10 acre-feet. The ponds would be located in the existing, northernmost, 22-acre soil borrow area
located on the west side of the mine site (Figure 2-3). Water in excess of operational needs would be
pumped from the pit to the infiltration basin via an aboveground water pipeline. Based on the results from
five infiltration test pits in the existing soil borrow area, the proposed location is composed primarily of
coarse material with infiltration rates consistent with alluvium characteristics. Observed infiltration rates in
the test pits indicate that the infiltration basin could accommodate up to 950 gpm per pond acre for water
infiltration purposes (Homestake 2005).

Prior to initiation of the project, the required state permits would be obtained for both the proposed
reinjection and rapid infiltration basin facilities.

234 Expansion of Waste Rock Disposal Areas

Under the Proposed Action, the area (Table 2-1 and Figure 2-3) and height of the existing West and East
waste rock disposal areas would be increased to accommodate the waste rock from the expanded pit. The
height of the East Waste Rock Disposal Area would increase a maximum of 60 feet. The height of the West
Waste Rock Disposal Area would increase a maximum of 240 feet. A typical cross-section of the waste rock
disposal areas is presented in Figure 2-5. Total production of waste rock currently is estimated at
approximately 190 million tons, of which approximately 26 million tons would be placed in the expanded
East Waste Rock Disposal Area and approximately 164 million tons would be placed in the expanded West
Waste Rock Disposal Area.

The waste rock expansions would be engineered, constructed, and reclaimed in the same manner as the
existing portions of the disposal areas to ensure long-term stability, provide for practical and effective
reclamation, and reduce the overall visual impact. To address local concerns, the waste rock disposal areas
have been designed not to affect views of the skyline. As with the existing East Waste Rock Disposal Area,
the expanded East Waste Rock Disposal Area would serve the dual purpose of overburden storage and an
aesthetic visual barrier between U.S. Highway 50 and the project. Mine waste rock would be hauled from
the open pit to one of the two waste rock expansion areas and placed in approximately 50-foot lifts. Two
slightly different construction methods would be used depending on the visual sensitivity of the particular
disposal area face. Visually sensitive areas occurring on the north and east sides of the waste rock disposal
areas. Reclamation in these areas would be completed as soon as possible after sections of the waste rock
disposal area faces have been constructed. The waste rock disposal facilities faces would be regraded to an
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

overall slope of approximately 3H:1V once enough material has been placed to safely operate equipment.
This simultaneous regrading would produce a minimal dump face, usually less than several hundred feet.
Less visually sensitive areas are expected to occur on the south and west sides of the waste rock disposal
areas. Waste rock disposal area faces located in these areas would be reclaimed concurrently with
operations, although typically not as soon as dump faces located in visually sensitive areas. Due to regional
climate and growing seasons, concurrent reclamation generally would occur annually instead of
simultaneously. The size of the materials that would be placed in the waste rock disposal areas would be
affected by the blasting practices and the material handling characteristics. Sulfide waste rock, which would
comprise approximately 3 percent of the waste, would be placed in the waste rock disposal areas
concurrently with oxide waste rock as it is removed from the pit. Waste rock placement would be planned so
that sulfide waste rock would not be exposed on the final surface of the reclaimed facility. This would be
accomplished by maintaining multiple dumping locations that would allow sulfide waste rock to be
preferentially routed to the interior of the waste rock disposal facility. If minor amounts of sulfide waste rock
were exposed in the final sloped surface, the exposed material would be covered with a minimum of 2 feet
of growth media.

Waste rock mined under the Proposed Action would have the same physical characteristics as the waste
rock material in the existing facilities. Based on the strength of the waste rock materials and performance of
the existing waste rock disposal areas, stability problems are not anticipated, even with the operational
slopes between benches constructed at the angle of repose. The final overall slope configurations would be
3H:1V or shallower.

235 Existing Crushing and Grinding Facilities

Ore from the proposed expansion that is processed on site would be managed according to grade and
metallurgy. Uncrushed ore would be placed directly on the leach pad using trucks from the mine; crushed
ore would be transported by conveyor from the crushing system to the leach pad. Mill grade ore would be
processed in the existing grinding, leaching, filtering, and agglomeration facility located within the existing
process area or transported off site for processing at the existing Goldstrike Mine Mill facility. Existing
components at the facility include a three-stage crushing system (primary jaw crusher and secondary and
tertiary cone crushers), a ball mill, thickener, belt filters, conveyor system, and an agglomeration drum as
described in the Ruby Hill Project Final EIS (BLM 1997a) (see Figure 2-6). Their use in the Proposed Action
is summarized below.

Ore crushed in the existing primary and secondary crushers would achieve a nominal 1-inch size; the ore
then would be stacked by conveyor after receiving lime for pH control, if necessary. Mill-grade ore also
would be crushed in the primary and secondary crushers to a nominal 1-inch size, then reduced to an
approximate 0.25-inch size in the existing tertiary crusher. The mill-grade ore then would be ground in a ball
mill to a nominal -100 mesh size (0.005-inch). Barren cyanide solution would be added to the ore in the ball
mill. The slurry discharge from the ball mill would report to the leach tank and thickener, where it would be
thickened and routed to a filter system to remove excess solution.

The resulting leached ore filtercake, or pulp, would be transferred to the agglomeration drum, where it would
be combined with typically lower-grade ore coming from the secondary crusher at a nominal ratio of 3 to
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4 tons of lower-grade crushed ore to 1 ton of mill-grade pulp. Cement, at an approximate rate of 10 pounds
per ton of ore, would be added to bind (agglomerate) finely ground mill-grade pulp particles to coarser
low-grade ore pieces. Barren cyanide solution may be added to the ore mixture in the agglomerating drum,
if necessary, to control moisture content of the final ore product. The existing grinding and agglomeration
components that utilize cyanide solutions were designed and constructed with containment structures that
meet the requirements of NAC 445A.436.

Mill-grade sulfide ore that metallurgically is more amenable to autoclave processing would be shipped to
and processed at Barrick’s existing Goldstrike Mine mill facility. Use of this mill would result in higher
recovery rates. The projected potential shipping volumes and rates are presented in Table 2-3. The ore
would be trucked north/northeast to Carlin with over-the-road trucks via SR 278 and north/northwest via
SR 766 to the Goldstrike Mine.

Table 2-3
Sulfide Ore Shipments

Year
Shipments 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011 2012
Sulfide ore (tons) - - 7,300 - 3,650 [14,600 | 67,525 | 209,845
Total number of shipments - - 183 0 91 365 1,688 5,246
Number of months shipping - - 6 - 3 12 12 12
Number of shipments per month - - 30 - 30 30 141 437
Shipments per day - - 1 - 1 1 5 14

Note: Assumes 40 tons of ore per shipment.

The existing ore stacking and conveyor system would be lengthened due to the increased distance from the
crushing and grinding facilities to the expanded leach pad area. Crushed ore and agglomerated ore would
be delivered from the crushing, grinding, and agglomeration circuit to the leach pad via a series of portable
bridge conveyors. All conveyors transporting material containing cyanide would be placed on a liner. A
radial arm stacker would be used to place the conveyed ore on the pad in lifts that would range in height
from 20 feet to 30 feet.

2.3.6 Expansion of Heap Leach Facilities

As described in Section 2.2, Existing Facilities and Disturbance, Homestake is continuing to leach and
recover gold and silver from the ore previously loaded on the existing heap leach facility, and this will
continue to completion. Under the Proposed Action, the existing heap leach facilities would be expanded to
facilitate the processing of ore that would be mined from the East Archimedes Pit (Figure 2-3). A simplified
schematic of this circuit is presented in Figure 2-6. The components of the heap leach facility are identified
below:

e Conveyor stacking system;

e Geomembrane/composite-lined process and event ponds;
e Solution application system;

e Solution collection system placed above the liner system;
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e Leak detection/collection systems; and
o High-density polyethylene lean and pregnant solution pipelines and associated containment ditches.

Under the Proposed Action, an area of the existing heap leach pad would be increased to accommodate
additional ore (Table 2-1 and Figure 2-3). The nominal design height of the leach pad would increase by
approximately 40 feet, from 120 feet to 160 feet. A typical cross-section of the heap leach facility is
presented in Figure 2-7. As a result of the expansion, the design capacity of the facility would increase from
the existing 10 million tons of ore to 25 million tons of ore.

2.3.61 Heap Leach Design and Construction

The design and construction criteria for the expanded facility would be consistent with design and
construction criteria for the existing heap leach facility. These criteria were described in the Ruby Hill Project
Final EIS (BLM 1997a). Specifically, these criteria would pertain to construction of the pad foundation and
liner, the solution collection system, additional storm event ponds, and leak detection system. Heap
development and operation for the expanded facility, as well as the application of the design and
construction criteria for the proposed heap leach expansion, are summarized below.

Prior to construction of the leach pad, the area would be cleared of brush, and the site would be graded and
prepared for liner placement. Leach pad site leveling and grading would be performed to control solution
flows and establish a stable downhill toe area for the ore heap.

As with the existing Ruby Hill Mine leach pad, the facility expansion would be designed with the capacity to
contain all process fluids and meteoric waters generated by a 25-year/24-hour storm event as required by
NAC 445A.433). In addition, the system would be designed to continue to provide for containment of a
24-hour draindown resulting from power losses or unscheduled shutdown. Existing perimeter berms and
diversion ditches would be extended, where needed, to route storm flows from upgradient catchment areas
around the facility into natural drainages below the facility. The expanded diversion system would be
designed to continue to safely pass a 100-year/24-hour storm event as required by NAC 445A.433.

The leach pad expansion would be constructed in compliance with NAC 445A.434, and would utilize a
composite-lined system with leak detection. The primary liner would be an 80-mil high density polyethylene
geomembrane. The liner would be bedded on a minimum thickness of 12 inches of fine-grained soil that
would be compacted in place to provide a permeability of less than 1 x 10® centimeters per second
(cm/sec). The liner bedding would be placed on a compacted subgrade in two 6-inch lifts. Leak
detection/collection pipes would be placed beneath the primary liner under areas of concentrated flow. A
minimum of 24 inches of crushed sand and gravel would be placed over the synthetic liner to protect it from
the heap stacking operation. This material would be free draining to allow solution to pass to the collection
pipe system. The liner cover fill would have a maximum particle size of 1-inch and likely would be crushed
mine overburden or ore from the East Archimedes Pit.

The heap leach pad expansion areas would be constructed as separate cells from the existing facility and,
as with the existing heap leach pad, also would be subdivided into cells of approximately 400,000 square
feet to separate flows for concurrent leach cycles. The cells would be separated with 24-inch-high
geomembrane lined berms.
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Both run-of-mine and crushed/agglomerated ore from the crushing, grinding, and agglomeration circuit
would be processed on the leach pad. Run-of-mine ore would be hauled from the mine to the leach pad and
stacked directly on the pad with conventional haul trucks. Under the Proposed Action, another silo would be
constructed for the addition of lime to haul trucks prior to placement of run-of-mine ore on the leach pad
facility (see Figure 2-3). This lime would provide pH control for process solutions. Crushed and
agglomerated ore from the crushing, grinding, and agglomeration circuit would be transferred and stacked
on the leach pad using the modified conveyors (see Section 2.3.5, Existing Crushing and Grinding
Facilities).

All ore would be stacked in approximately 20- to 30-foot lifts to a total maximum height of approximately
140 feet above the existing ground level. The stacked heap ore would have overall slopes of approximately
3H:1V. The 3H:1V heap slopes would be constructed either by providing a benched setback of sufficient
width at each lift or by regrading the exterior slope during operation. The toe of each successive lift would be
set back from the crest of the previous lift to provide a bench for stability considerations during operation of
the facility.

Ore would be placed on the heap at an approximate rate of 300,000 tons per month. Once a lift of ore has
been loaded, the solution application system would be installed and leaching would commence. Ore
typically would be leached in a single 30-day cycle (no rest period) on average using maximum leach
solution application rates of 0.0025 to 0.005 gallon per minute per square foot (gpm/ftz).

2.3.6.2 Solution Collection System

As with the current design, leach solution would be collected on top of the liner by a system of 4-inch
perforated collection pipes placed in the liner cover fill. These 4-inch pipes would discharge into
progressively larger 8-inch, 10-inch, and 12-inch collection pipes typically placed against the peripheral
berms of each cell, which are then routed to the pregnant solution tank and pond. Flow not collected by the
4-inch pipes would discharge into a 10-inch collection pipe placed against the lower berm of each cell of the
leach pad, which also would be routed to the solution tank and pond. The leachate collection system is
designed to minimize the fluid head on the liner, resulting in a nominal 50-foot spacing of 4-inch perforated
solution pipes. For pipe sizing and spacing calculations, the maximum normal solution application rate of
approximately 2,200 gpm was used.

2.3.6.3 Leach Pad Leak Detection/Collection System

As with the existing heap leach pad, the leach pad expansion has been designed with a leak
detection/collection system placed under the primary liner beneath the 10-inch solution collection pipes in
each cell of the leach pad expansion. These pipes are located in areas that would experience the highest
solution flows on the leach pad. Leak detection for the leach pad would include separate monitoring
systems, one for each cell of the leach pad. In addition, each cell would be separated into three individual
leak detection zones to more precisely monitor the facilities.

The leak detection/collection system would consist of 2-inch diameter perforated polyvinyl chloride pipes
placed under the geomembrane liner adjacent to the northern cell berms and sub-cell division locations. The
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perforated polyvinyl chloride pipes would transition to 2-inch diameter non-perforated polyvinyl chloride leak
detection pipes at the lowest point of their respective sub-cells. The 2-inch diameter non-perforated polyvinyl
chloride leak detection pipes (three total per cell) would drain by gravity to the lowest point of each cell,
where they would enter the solution collection channel by booting through the liner in the channel so they
could be visually monitored. This would be the only location where the pad leak detection/collection system
would pass through the geomembrane liner.

2.3.7 Existing Adsorption, Desorption, and Recovery Plant

The existing ADR plant is located in the same building as the grinding and agglomeration facility
(Figure 2-3). The solution handling circuit was modified in March 2001 to allow higher total flow rates and
recirculation of low-grade (or lean) solution. No changes to the facility or its current operation, which are
summarized below, are proposed under the Proposed Action. Figure 2-6 presents a simplified schematic of
this circuit.

23.71 Solution Processing

Under the Proposed Action, the ADR plant would continue processing gold-bearing pregnant solution at the
nominal rate of 1,000 gpm from the grinding circuit and 1,000 gpm from the heap leach circuit.

Pregnant solution from the grinding, thickening, and filtering process would be pumped to a set of five
carbon columns, located in the process building, where gold would be extracted from the solution. Grinding
circuit column barren solution would report to the mill water tank for re-use in the grinding circuit. Pregnant
heap leach solution would gravity drain from the leach pad to a 500,000-gallon pregnant solution tank. This
pregnant solution would be pumped to a separate set of five carbon columns, also located in the process
building, where gold would be extracted from solution. Heap leach circuit column barren solution would
gravity drain to a 500,000-gallon barren solution tank for re-use in the heap leach circuit.

The existing heap leach solution tanks and the process plant were constructed with secondary containment
that drains by gravity to the process solution overflow pond through a pipe contained within the lined
solution channel on the northern edge of the heap leach pad. The solution pond was sized and constructed
to have a minimum operating depth of 4 feet (675,000 gallons), and a total volume equal to 24 hours of
draindown from the tanks or plant at 1,000 gpm (1.46 million gallons). In addition, the solution pond would
be no more than 12 feet deep, which would include 2 feet of freeboard (623,000 gallons). The pond would
continue to be netted, and a pump would be used to remove solution from the pond. An on site generator
would provide back-up power in the event of a power outage. The existing event pond was constructed
adjacent to the solution pond to contain 110 percent of the largest process tank (550,000 gallons) and flow
from a 25-year/24-hour storm event falling on the pad, lined ditches, process pad, and ponds (3.89 million
gallons). The event pond would not have a normal or minimum operating depth, but would be operated with
2 feet of lined freeboard (1.2 million gallons). The newly proposed event pond would be constructed to
contain flow from a 25-year/24-hour storm event falling on the pad expansion area (approximately
5.5 million gallons).
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Cyanide solution from the heap leach barren solution tank would be pumped to a leach pad header pipe
with both carbon steel and high-density polyethylene sections. Branch lines from the main header would
distribute the solution to emitters located on top of the heap on approximate 2-foot centers. Barren solution
also may be applied to the heap by conventional sprinkler heads. Emitters or sprinklers would be assembled
and operated to distribute solution at typical application rates of 0.0025 to 0.005 gpm/ftz.

The entire fluid management system would have a negative water balance, with evaporation and available
permanent moisture storage in the ore exceeding precipitation levels. As a result, fresh make-up water
would be added to the system, as needed. Sodium cyanide typically would be added to the heap leach
barren tank solution and the grinding circuit.

2.3.7.2 Acid Wash Circuit

The loaded carbon would be pumped into an existing 3-ton carbon capacity acid wash tank located in the
process building. The loaded carbon then would be washed to remove scale by pumping a weak nitric acid
solution through the loaded carbon bed. The pH would be monitored and controlled during the acid wash.
After several hours of acid wash, the acid solution would be neutralized with caustic solution or fresh water,
and the neutralized solution would be pumped to the heap leach barren tank. The acid-washed carbon
would be pumped to the strip vessel.

2.3.7.3 Carbon Stripping and Reactivation

The existing strip vessel, located in the process building, has the capacity to hold 3 tons of loaded carbon.
Once excess water has been drained from the vessel, barren strip solution, containing sodium hydroxide
and sodium cyanide, would be heated under pressure and pumped up through the vessel. The pregnant
solution leaving the strip vessel would flow to the pregnant solution tank. Sodium hydroxide, sodium
cyanide, and softened water would be added, as needed, in the barren strip solution tank to maintain proper
strip solution composition.

The stripped carbon would be pumped from the strip vessel to a dewatering screen located above the
reactivation furnace hopper in the process building. The carbon would be thermally reactivated at
approximately 1,200 degrees Fahrenheit (°F) in a horizontal carbon reactivation kiln. Emissions from the kiln
would be in accordance with the Nevada Bureau of Air Quality permit criteria. The reactivated carbon would
be water quenched and pumped to a dewatering screen located over the reactivated carbon hopper. Fresh
carbon would be conditioned in an agitated tank and pumped to the reactivated carbon hopper. Carbon from
the reactivated carbon hopper would be added to the carbon columns, as required.

23.74 Electrowinning

The hot pregnant strip solution would be pumped to the two existing electrowinning cells, located in the
process building, where gold would be plated onto stainless steel cathodes using an electric current. The
electrowinning barren solution would be recycled to the barren strip solution tank. Periodically, the loaded
stainless steel cathodes would be cleaned in a high pressure fresh water wash circuit to remove the
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precious metals. The resulting gold sludge would be recovered in a plate and frame filter press. Periodically,
the sludge filter press would be cleaned and the sludge refined to produce doré bullion.

23.7.5 Refining

The refining of the precious metals sludge would be performed on site in the existing electric induction
furnace located in the process building. The precipitate would be fluxed and refined to produce doré bullion.
The high-grade slag would be recycled in subsequent refining charges, and the low-grade slag would be
recycled back to the grinding circuit or potentially shipped off site for final metals recovery.

2.3.7.6 Solution and Storm-event Storage Ponds

In accordance with NAC 445A.435(1), the existing process solution overflow pond previously was
constructed with primary and secondary synthetic liners (80-mil and 60-mil high density polyethylene,
respectively) with a high density polyethylene drainage geonet placed between the two liners to act as a
leak detection/collection system. As allowed by NAC 445A.435(3), the existing storm event pond was
constructed with a single high density (60-mil) polyethylene liner without leak detection. The additional storm
event pond also would be constructed with a single high-density (60-mil) polyethylene liner without leak
detection.

The process solution overflow pond would continue to be netted to deter access by birds and other wildlife.
Homestake may elect to utilize other methods of excluding wildlife from the pond; these methods would be
coordinated with the BLM and NDOW.

2.3.7.7 Process Solution Overflow Pond Leak Detection

The process solution overflow pond was designed and constructed with a high-density polyethylene geonet
leak detection layer constructed between the primary and secondary liner. In the event of a leak in the
primary liner, the solution would be collected in the leak detection/collection layer and transported by gravity
to a sump in one corner of the pond. The sump contains a 1-foot-thick layer of free-draining sand and
gravel. A 4-inch diameter pipe extends from the base of the sump to a high density polyethylene leak
detection manhole constructed adjacent to the pond, where the presence of fluids may be visually checked,
sampled, or measured on a regular basis. The portion of the pipe constructed in the pond sump was
perforated to allow fluids to drain from the sand and gravel into the pipe.

In the event of a major leak within the solution pond's primary liner, a pump may be used to evacuate the
collected fluids from the 3-foot diameter manhole and pump the fluids to the existing process pond, as
required by the existing water pollution control permit. The base of the manhole extends 2 feet below the
invert elevation of the inlet pipe, providing for a sump capacity of approximately 106 gallons. The
high-density polyethylene manhole has welded seams to provide watertight containment to the ground
surface in the case of a major leak in the primary pond liner.
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2.3.8 Water Supply

Fresh water would be required for drinking, fire fighting, process operations, dust control/reclamation, and
general utility uses. Water would be obtained from dewatering wells located on site. If necessary (due to
lower than projected dewatering rates), water needed for site operations could be obtained from one or
more of the existing water wells located on the Homestake-owned Collingwood Ranch. Homestake has
water rights associated with the Collingwood Ranch totaling approximately 1,100 acre-feet of consumption
per year. The locations of the existing water wells and water line are shown in Figure 2-3. Fresh water
storage tanks previously installed near the wellfield and southeast of the process facility on Mineral Point
would be used during construction and operation of the proposed expansion project. The tank on Mineral
Point holds up to 250,000 gallons. The tanks would provide water for site needs and to maintain a fire water
reserve. Potable water would be supplied by a bottled-water vendor or a Homestake water well in
accordance with applicable Nevada Bureau of Health Protection Services standards. Table 2-4 presents the
estimated water consumption for the proposed expansion.

Table 24
Water Consumption Estimates

Use Quantity (acre-feet per year)
Process 350
Domestic 15
Dust Control/Reclamation 300
Total 665
2.3.9 Electric Power

The Mount Wheeler Power Company would provide power for the proposed expansion project via the
existing overhead power line and substation that were constructed for the existing Ruby Hill Project.
Approximately 0.1 mile of the power line would be relocated to a new utility ROW on private land to
accommodate the leach pad expansion (see Figure 2-3). Diesel generators previously installed for the
existing Ruby Hill Project would provide emergency power, as required.

2.3.10 Ancillary Facilities

Existing ancillary facilities at the mine site (see Figure 2-2) would continue to be used during construction,
operation, and reclamation of the proposed expansion. These facilities include a warehouse and
maintenance facility that would provide for equipment repair, the administration building, a laboratory for
chemical and metallurgical testing, and storage buildings. The fuel storage capacity of the existing fuel tank
farm would be increased, as necessary, with the addition of aboveground tanks that would be placed in a
bermed containment area.

The sanitary waste system would consist of a combination of portable and existing permanent facilities. The
existing permanent facilities consist of State of Nevada-approved, engineered leach field systems. Portable
facilities would consist of chemical toilets that may be moved to various locations as operations dictate.
Wastes from the portable toilets would be disposed of according to state and local requirements.
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2.3.11 Security and Fencing

Security in the project area would be the responsibility of Homestake. The security system would include
direct security measures, supported by employees involved in the day-to-day operation. Persons entering
and leaving the area would be required to gain clearance through a secured gate located near the
administration building along the main access road.

The range control perimeter fence (4-strand with 3 strands barbwire and a smooth bottom strand) around
the existing facilities would be extended to encompass the facility expansions (Figure 2-3). An 8-foot
chain-link fence would be installed around the newly proposed storm event pond to prevent access by
wildlife and livestock. The 8-foot chain-link security fences around the existing pit would be extended to
encompass the pit expansion area, following the completion of mining. Any monitoring wells located outside
the fenced area would be clearly marked and locked. Additional fences or controls would be installed, as
necessary.

2.312 Fire Protection
Fire protection would be a high priority of the operation at all times. All employees would be briefed on the
fire protection program at the project as part of job training. Specific measures anticipated to be included in

the project for fire protection include:

e Process operations personnel would be on duty 24 hours per day and provide the initial response to
fires.

e All mobile equipment would be equipped with fire control equipment including approved mufflers and
spark arresters and fire extinguishers.

e Water trucks equipped with water monitors and hose reels would be maintained for fire protection
needs.

e The office, warehouse, shop, laboratory, and process buildings currently are, and would continue to be,
equipped with a fire water system including a fire water tank and hydrants at appropriate locations.

o Fire extinguishers, shovels, and other control equipment would be located at convenient and readily
visible caches throughout the project area.

o Fire hydrants, hoses, and emergency supplies would be strategically located around the mine.
o Homestake's Safety Coordinator, or his designee, would serve as the Fire Control Coordinator.
o Homestake's Fire Control Coordinator would coordinate with the Eureka Volunteer Fire Department.

¢ Homestake would contact the BLM in the event of any fire.
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Phone numbers for the Central Nevada Interagency Dispatch Center and Eureka fire station have been
provided to Homestake.

2.3.13 Hazardous Materials and Solid Waste

Procedures for reagent transportation and storage, waste management, and the spill prevention and
emergency response programs for the initial Ruby Hill Project currently are in place and would be updated
to reflect the proposed expansion, as necessary. These procedures, as described in the Ruby Hill Project
Final EIS (BLM 1997a) and summarized below, are required by state and federal regulations.

2.3.13.1 Reagent Transportation and Storage

All liquid reagents including sodium cyanide, antiscalant, sodium hydroxide, and nitric acid would be trucked
to the site and stored in existing specially designed and constructed containers located within existing
concrete and concrete-bermed areas. These bermed areas were designed to contain 110 percent of the
capacity of the storage tank or tanks in series within the berm. With the exception of the acid storage area,
bermed storage areas were designed to drain into the process solution pond. Solid reagents such as
sodium cyanide, pebble lime, cement, flocculent, and caustic soda beads would be trucked to the site and
stored in existing flow bins or silos specifically designed for these materials. Lime storage also would be
provided by a new lime silo that would be located near the heap leach pad expansion area (see Figure 2-3).
All reagents would be stored in a manner that would inhibit any inter-mixing and subsequent reactions.
Reagent storage and cleanup procedures are presented in the mine’s existing Emergency Response and
Contingency Plan as summarized in Section 2.3.13.2, Spill Prevention and Emergency Response, of this
SEIS. The use and storage of key reagents are summarized in Table 2-5 of this SEIS and discussed in
detail in the Ruby Hill Project Final EIS (BLM 1997a).

Fuel (i.e., gasoline, diesel fuel, and propane), antifreeze, petroleum oils, and solvents would be delivered to
the project site in tanker trucks for transfer to existing and proposed additional storage tanks. All storage
tanks or tanks in series are or would be enclosed by berms sized to contain 110 percent of the capacity of
the largest tank in the event of a spill or tank rupture. Homestake’s existing Spill Prevention, Control, and
Countermeasure (SPCC) Plan would be implemented in the event of a spill or release of petroleum
products.

Explosive materials that would be transported to the site include blasting agents and initiation devices.
Blasting agents would be composed primarily of ammonium nitrate and fuel oil. The ammonium nitrate and
fuel oil would be stored in appropriate storage bins separate from the explosive magazine. Blasting initiation
devices would be stored in the existing prefabricated magazines that were selected and located to conform
to federal and state regulations.

2.3.13.2 Spill Prevention and Emergency Response

There are several regulatory frameworks to deal with spill prevention and releases of hazardous substances
and petroleum. The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
creates a framework for planning and response to hazardous substance releases. The part of CERCLA that
governs emergency planning is the Emergency Planning and Community Right-to-Know Act (EPCRA)
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which was part of the Superfund Amendments and Reauthorization Act (SARA). The basis of emergency
planning begins with requirements set forth in the Occupational Health and Safety Administration (OSHA)
Hazard Communication Standard. Under EPCRA, facilities that are required by the Standard to have
material safety data sheets (MSDS) on hand for hazardous chemicals also are subject to certain reporting
and planning requirements, dependent on threshold amounts of those chemicals or threshold planning
quantities (TPQs). The TPQ for OSHA hazardous chemicals is 10,000 pounds. The TPQs for materials
designated as extremely hazardous substances (EHS) is 500 pounds or less, depending on the hazard
posed by the particular EHS. Under the reporting requirements set forth in Sections 311 and 312 of SARA
Title 1ll, the Proposed Action would be subject to certain reporting and emergency planning requirements,
because the amounts of certain hazardous chemicals on site would exceed 10,000 pounds. Some of those
materials include portland cement, sodium hydroxide, diesel fuel, gasoline, petroleum-based oil, ethylene
glycol, and ammonium nitrate. Also present on site are two EHS present in amounts greater than the TPQ
(sodium cyanide, TPQ 100 pounds; and nitric acid, TPQ 1,000 pounds).

Reporting and emergency planning under EPRCA include the following:

o The facility must notify state and local emergency planning committees that the facility is subject to
emergency planning requirements.

e The facility must submit to state and local emergency planning committees and local fire departments
copies of MSDS or a list of those materials defined as hazardous under the OSHA Hazard
Communication Standard that are present in excess of 10,000 pounds or in amounts greater than the
TPQ for EHS.

e The facility must submit an annual inventory of such materials stating the maximum amounts of those
materials at any given time throughout the calendar year, an estimate of average daily amounts of those
materials, and the location of those materials at the facility.

e The annual inventories must be submitted by March 1 for materials at the facility in the prior calendar
year.

e All reporting, notification, and other plans supplied to the local, state, or federal authorities under
EPCRA are available to the public.

Homestake previously provided information relative to hazardous materials on hand at the existing Ruby Hill
Mine to the Eureka Local Emergency Planning Commission, Eureka Volunteer Fire Service (VFS), and
Eureka Clinic and Emergency Medical Service. No changes are proposed for the types of materials that
would be used on site; quantities would change. Homestake would continue to provide annual inventories to
the appropriate agencies including the State Fire Marshal’s office.

CERCLA also established reportable quantities for releases of hazardous substances. If a hazardous
substance is released in an amount greater than its reportable quantity, then a facility is required to report
the release to the National Response Center and to state and local authorities. Examples of reportable
quantities for certain chemicals that may be used under the Proposed Action include sodium cyanide
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(10 pounds); nitric acid (1,000 pounds); sodium hydroxide (1,000 pounds); and calcium hypochlorite
(10 pounds).

The U.S. Department of Transportation (USDOT) has developed a list of materials that are classified as
hazardous for transportation purposes (49 CFR 172.101) and prescribes packaging and labeling
requirements for each designated hazardous material. The USDOT hazardous materials list includes the
hazardous substances regulated under CERCLA, as well as other types of chemicals. The hazardous
substances to be used in mining activities under the Proposed Action would be transported to the site in
accordance with USDOT and applicable NDOT regulations.

Homestake previously developed an Emergency Response and Contingency Plan for the Ruby Hill Project
that would continue to be maintained and implemented, as needed, under the Proposed Action. This plan
describes the system that would be used for the prevention, response, containment, and safe cleanup of
any spills or discharges of substances that potentially may degrade the environment. Also included are
procedures to be followed after a seismic event. The Emergency Response and Contingency Plan that
Homestake previously developed includes a fluid management plan that describes the capabilities of the
fluid containment systems to accommodate unusual natural or operational events to prevent fluid losses
from containment areas. The plan also discusses monitoring capabilities to detect leaks from the leach pad,
pipeline leaks, pipeline breaks, or other releases from the fluid management system; and the reporting
procedures. The fluid management system includes the process recovery system, piping, pumping, ditches,
and other items used in the management and fluid containment of the leaching and processing facilities.
The plan also would apply to spills of stored chemicals and petroleum products. The procedures outlined in
this plan apply to potential leaks and spills that would remain within the mine boundary or flow off site.

Petroleum products are excluded from regulation as hazardous substances under CERCLA. Standards for
the storage and spill prevention of petroleum products are established by regulations issued under the
Clean Water Act. These regulations are contained in 40 CFR Part 112. In compliance with Part 112,
Homestake developed a SPCC Plan (Welsh Engineering Science and Technology Incorporated
[WESTEC] 1997b). The SPCC Plan describes the systems and procedures to prevent and contain spills of
petroleum fuels, lubrication oil, and used oil. The plan also identifies the spill discovery, notification, and the
general cleanup procedures. The plan would be updated, as necessary, for the Proposed Action.

All chemicals would be stored and handled in accordance with manufacturer's recommendations and state
regulations. The MSDS for all the chemicals used on the project site would be kept at locations that are
accessible to the working personnel in accordance with the OSHA Hazard Communication Standard.

2.3.13.3 Waste Management

Landfill

Homestake would continue to operate the existing on site Class lll landfill to dispose of non-toxic and
non-hazardous solid waste. A Class lll landfill permit previously was obtained from the NDEP Bureau of
Waste Management. To facilitate final closure, Homestake would explore the possibility of utilizing the lined
process solution pond or the storm-event ponds as a Class lll landfill during closure. Homestake would
evaluate these options with the applicable agencies prior to closure.
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Equipment Wash Water and Maintenance Shop Wastes

All petroleum-impacted wash water that results from equipment washing activities would continue to be
collected in existing concrete sumps that drain the reinforced concrete floor of the existing wash facility. The
accumulated sump solution would be pumped through the existing oil/water separator. Water recovered
from the separator would continue to be: 1) recycled for wash water, dust control, or process water;
2) allowed to evaporate; or 3) disposed of in accordance with all appropriate federal and state regulations.
All oily wastes (oil changes, sump separation, and oil absorbents) would be disposed of in accordance with
all appropriate federal and state regulations.

Laboratory Wastes

The existing laboratory facility is equipped to perform daily analyses of pit and process samples, screen
analyses, and environmental analyses for solids and liquids. Laboratory wastes would continue to be
collected and either recycled in the process circuit or disposed of off site in an approved depository in
accordance with all appropriate federal and state regulations.

2.3.14 Applicant-committed Environmental Protection Measures

During construction and operation of the Ruby Hill Mine Expansion — East Archimedes Project, Homestake
would implement applicant-committed environmental protection measures to mitigate impacts to air, land,
and water resources and to prevent undue or unnecessary degradation of the environment in the project
area as part of the expansion project’s standard operating procedures. Pre-development planning, pollution
prevention measures, and pollution control measures and equipment would be used to reduce potential
project-generated environmental impacts.

Proposed environmental protection measures applicable to the proposed mine expansion have been
adopted from the Final Plan of Operations, Ruby Hill Project (Homestake 1996a) and the Ruby Hill Project
Final EIS (BLM 1997a). Monitoring and mitigation measures applicable to the mine expansion as described
in the Ruby Hill Project ROD and Plan of Operations Approval (BLM 1997b) also would be implemented.
These measures are summarized below. Additional environmental protection measures and monitoring and
mitigation measures that previously were implemented for the Ruby Hill Project (i.e., chain-link fence around
solution ponds; tanks for containment of normal process flows; enclosures on crushers, screens, and
transfer points; etc.) would remain in place and effective during the life of the proposed expansion project.

2.3.141 Water Resources, Surface Water Management, and Sediment Control

e Current erosion control measures are contained in the mine’s Storm Water Pollution Prevention Plan
(SWPPP) (WESTEC 1997b). These measures include minimizing the area of soil disturbances;
implementing concurrent reclamation; and installation of temporary diversion ditches, berms, and
settling basins, as required. Similar measures would be implemented during construction, operation,
and reclamation of the proposed expansion.

e Storm water diversion systems, as outlined in the SWPPP, would be constructed around new
disturbance areas, as needed. Design criteria for any permanent diversions would be based on a
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100-year, 24-hour storm event. Appropriate measures would be taken to ensure that the Eureka County
waterline and Hogpen Canyon road would not be adversely affected by typical storm water drainage
from site diversion systems.

All existing roads at the Ruby Hill Mine have been constructed and maintained to provide adequate
drainage and to minimize damage to soil and water resources. These goals have been met through the
installation of ditches, settling basins, and culverts sized to meet applicable standards. These practices
would continue during construction and maintenance of new mine expansion-related roads. Measures
outlined in the SWPPP (e.g., hay or straw bale barriers and silt fences) and other measures not
identified in the SWPPP (e.g., dispersion terraces, gabion sediment traps, or grass filter waterways)
would be implemented, as required.

To confirm potential groundwater drawdown model predictions, Homestake has committed to installing
two additional groundwater level monitoring wells adjacent to the mine site, which would be monitored
on a quarterly basis in conjunction with other existing wells already in place. It is anticipated that one of
the new monitoring wells would be located near the County Fairgrounds and the other would be located
near the U.S. Highway 50/SR 278 intersection.

2.314.2 Acid Rock Drainage

Geochemical testing has been conducted on representative samples of waste rock from the pit
expansion area to determine the net acid-neutralizing capacity. The results would be verified through
implementation of a waste rock and overburden testing program during the operational phase of the
expansion, similar to the program that was in place during the previous mining operations. Specific
testing procedures for this program are contained in the existing State of Nevada Water Pollution
Control Permit for the Ruby Hill Project.

2.3.14.3 Emergency Response and Spill Contingency

Spill prevention measures and contingency plans for containing accidental spills and for preventing
uncontrolled discharges to the environment currently are in place at the project. These measures are
outlined in the Emergency Response and Contingency Plan, which includes the SPCC Plan
(WESTEC 1997¢). Implementation of the spill prevention, response, containment, and cleanup
measures as outlined in the plan would ensure that, during construction and operation of the mine
expansion, spills of fuel or reagents would be contained, collected, and reintroduced into the process
stream or safely disposed of in accordance with all appropriate federal and state regulations. The plan
also includes procedures to be followed after a seismic event.

2.3.14.4 Stability of Facilities

Ore and waste rock to be placed, respectively, in the heap leach pad and waste disposal facilities would
have the same physical characteristics as the existing material in these facilities. The expansion areas
of the waste rock disposal areas and the heap leach pad would be designed and constructed to be
stable during operation and following project closure. These designs would be based on the stability

2-30



2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

modeling results for the existing facilities, which are described in the Final Plan of Operations, Ruby Hill
Project (Homestake 1996a). In addition, these facilities would be visually monitored on a regular basis
during operation to identify any visible stability problems.

Geotechnical investigations of the pit would continue throughout operations to assist in optimizing the
final pit design. Pit stability has been, and would continue to be, monitored throughout the project life to
ensure safe and uninterrupted operation. Monitoring has and would continue to consist of visual
inspections, mapping and analysis of pit geological features, pit wall monitoring, documentation and
investigation of major failures. If needed during the expansion, additional core drilling for stability
studies, or the installation of additional permanent survey stations or devices to monitor pit walls, would
be undertaken.

2.3.14.5 Wildlife, Special Status Species, and Livestock Protection

The rerouted power line segment would be designed and constructed to minimize raptor electrocution
potential.

Anti-perching features would be used on newly constructed power line structures to minimize predation
on sage grouse by raptors.

During construction and operation of the existing Ruby Hill Project, Homestake constructed range
fences compliant with BLM standards to exclude livestock from the project area. These fences would be
expanded and maintained during the construction, operation, and reclamation of the proposed
expansion.

To minimize bird and bat mortality from open process solutions, the heap leach pregnant, barren, and
lean solutions are, and would continue to be, collected in pipes. The two existing process solution tanks
and process solution overflow pond currently are netted. The nets would be maintained through
operation and closure of the proposed expansion or until no longer required.

Homestake has monitored, and would continue to monitor, wildlife mortality on the project site and to
report all mortalities. As part of this process, the top of the heap leach pad currently is, and would
continue to be, monitored daily for any substantial pooling of cyanide solutions. When necessary,
appropriate measures to protect wildlife and eliminate pooling have been, and would continue to be,
implemented.

In the event that initiation of the expansion project should occur during the raptor nesting season
(March 15 through July 15), a raptor survey, including, but not limited to, hawks, eagles, and
burrowing owls, would be conducted, and appropriate mitigation measures, such as buffer zones
around occupied nests, would be developed and implemented, as needed.

To protect nesting birds, removal of migratory bird habitat on currently undisturbed lands in the project
area would be avoided to the extent possible between April 15 and July 15. Should removal of habitat
be required during this period, Homestake would coordinate with the BLM and NDOW to conduct
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breeding bird surveys and implement appropriate mitigation, such as buffer zones around occupied
nests, as needed.

Existing bat gates at Bullwhacker openings 1 and 2 protect habitat for bats that may be displaced by
future mine closures. These would continue to be maintained to secure habitat for bats utilizing the
Bullwhacker and associated workings and as a public safety measure.

Cupola structures would be constructed at the openings of the main Holly shaft, the remaining
Williamsburg shaft, and one of the most stable remaining Bullwhacker shafts. These structures would
secure habitat for bats in the project area and protect public safety. All other mine openings in the
vicinity of the Bullwhacker, Silver West, Holly, and Williamsburg mines would be closed for safety
reasons. Prior to the closure of mine workings that could support bat roosting habitat, chain-link fencing
or 1-inch chicken wire would be installed in late summer to early fall (after the maternity season and
prior to hibernation) to allow bat egress and discourage bats from reentering the mine shafts or adits.

Homestake would continue to monitor remaining underground openings and historic mine workings that
previously were identified as supporting bats. Monitoring would consist of annual summer surface
surveys for 3 consecutive years following the implementation of the bat mitigation measures.
Mid-August is the preferred time to conduct surface surveys since adults and juveniles can be identified
and recorded. These surveys would document the effectiveness of mitigation measures, and the activity
and utilization levels of bats within the project vicinity. Homestake would coordinate the mitigation and
monitoring with the BLM, bat biologists, NDOW, and Nevada Division of Minerals, as necessary.

Six artificial nest structures previously were constructed to mitigate potential impacts to the ferruginous
hawk as a result of the previously permitted Ruby Hill Mine. Based on monitoring of the nest structures
since 1996, four of the six structures successfully have been used by breeding ferruginous hawks.
Homestake may consider moving the two artificial nest structures (ANS 3-1 and ANS 3-2) that have not
been used by breeding pairs to evaluate if location was a factor in their non-usage.

2.3.14.6 Vegetation and Invasive and Non-native Species

Certified weed-free mulch and seed mixtures have been used to reclaim portions of the existing Ruby
Hill Project disturbance areas. This practice would continue under the Proposed Action. If noxious
weeds become established in project-related disturbance areas, a weed removal or spraying program
would be implemented. If herbicides are needed, their selection and use would be in accordance with
Diamond Valley Weed District and BLM requirements.

2.3.14.7 Visual Resources

The existing East Waste Rock Disposal Area was designed as a visual shield between the mine site
and U.S. Highway 50. The East Waste Rock Disposal Area expansion also would be designed to
visually shield, to the extent possible, the pit expansion from U.S. Highway 50 and the Eureka County
Fairgrounds.
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Similar to the existing waste rock facilities, final overall slopes on the expanded waste rock facilities
would be 3.0H:1.0V or less, and shaped to blend with the existing topography to the extent possible.

To reduce the visual impact of the expansion of the waste rock disposal areas, waste rock placement on
the top of the dumps would be conducted in a manner that would create an irregular surface, and
slopes would be shaped to provide topographical variability.

Water and dust-inhibiting agents would continue to be used, as needed, to reduce the potential visual
effects of fugitive dust during operation. Water also may be used to enhance revegetation success,
thereby also reducing visual effects.

Outdoor night lighting at the mine currently is shielded and directed downward whenever possible. This
practice would continue during construction and operation of the proposed expansion.

The concurrent reclamation program previously implemented at the existing Ruby Hill Mine would
continue in accordance with the site’s Reclamation Plan, which would be amended, as required, for the
mine expansion.

Following the completion of operations, Homestake may choose to keep structures and buildings on
private surface land. If applicable, structures and buildings on public surface land would be removed.

2.3.14.8 Air Quality

Access and haul roads within the project boundary currently are surfaced with gravel and are, and
would continue to be, maintained. New expansion-related roads also would be surfaced with gravel and
maintained throughout the life of the proposed expansion.

Dust control measures, including chemical stabilization, water sprays, and other controls approved by
the NDEP Bureau of Air Pollution Control currently are in place to reduce fugitive dust. These measures
would remain in place during construction and operation of the proposed expansion.

Currently, speed restrictions are enforced on project roads to minimize particulate emissions from the
roadways. This practice would continue throughout the life of the proposed expansion.

Inactive disturbance areas of the project site have been, and would continue to be, revegetated
throughout the operational phase of the project, rather than deferring reclamation until operations have
been completed.

Ambient particulate concentrations were monitored during the previous operational phase at Ruby Hill.
This monitoring would resume during construction and operation of the proposed expansion, in
accordance with state permit requirements. Meteorological monitoring also would continue.
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2.3.14.9 Cultural Resources

Section 3.15.1 of this SEIS describes the cultural resource surveys that have been conducted in the
project area for the existing Ruby Hill Project and the proposed expansion. Appropriate Class Il cultural
resource surveys previously have been completed throughout the proposed expansion area. If
previously undocumented sites are discovered during construction of the mining facilities, construction
would be halted in the area of the discovery, and the BLM Authorized Officer would be contacted to
evaluate the find. If the site is eligible to the National Register of Historic Places (NRHP), impacts would
be mitigated through an appropriate data recovery program agreed upon in the existing Programmatic
Agreement (PA) that was developed by the BLM, Nevada State Historic Preservation Office (SHPO),
Advisory Council on Historic Preservation, and Homestake for the existing Ruby Hill Mine. The PA is on
file at the BLM Battle Mountain Field Office.

Homestake currently limits employee access to known cultural resource sites, educates employees as
to the significance of cultural resources and their vulnerability, and has implemented a strict
management policy prohibiting collection of artifacts from lands within the project boundary. These
measures would continue throughout the proposed expansion.

Site number CrNV-63-6546 would be outside of the perimeter fence and as a result would be avoided
by the proposed expansion.

2.3.14.10 Land Use Authorizations and Access

Prior to disturbing any bench mark, section, or corner monument on public land, Homestake would
advise the BLM and describe plans to protect or reference them. Witness Corner Surveys would be
provided by Homestake to protect existing monuments as required by state surveying procedures.

The existing access road, located at the intersection of U.S. Highway 50 and SR 278, would continue to
be the access route to the project area. This route minimizes heavy truck and vehicular traffic through
the town of Eureka, as most mine deliveries would arrive from the west on U.S. Highway 50 or from the
north on SR 278.

The publicly maintained road that traverses Hogpen Canyon would remain open to the public.

A chain-link security fence would be installed around the ultimate perimeter of the expanded pit after
mining has been completed. A safety berm would be constructed inside the chain-link fence.

2.3.14.11 Vibration Monitoring Program
Blasting only would be conducted only during daylight hours.
Previous surveys of numerous buildings in Eureka, noise/vibration studies, and the vibration monitoring

program are described in the Final Plan of Operations, Ruby Hill Project (Homestake 1996a) and the
Ruby Hill Project Final EIS (BLM 1997a). Vibration monitoring would be reinitiated with implementation
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of the Proposed Action. If persistent blasting-related vibrations greater than 0.25 inch per second are
detected by the vibration monitors in Eureka, Homestake would notify the BLM and review and modify
blasting practices immediately to avoid further ground vibration in excess of 0.25 inch per second, as
necessary.

2.3.14.12 Noise

Homestake would continue to cooperate with Eureka County and the Eureka County School District
(ECSD) to reduce mine-related noise when noise-sensitive activities are scheduled to take place at the
Eureka County Fairgrounds.

During previous operations, blasting procedures were designed and operated to ensure that threshold
noise and vibration levels were not exceeded, and to avoid times of greater sensitivity for potential
receptors (generally between 7:00 p.m. and 7:00 a.m.). This practice also would be implemented during
construction and operation of the proposed expansion.

2.3.14.13 General

An advisory group including Homestake representatives, local agencies, and citizens was established in
1997 to address issues of concern to the public related to operation of the existing Ruby Hill Mine. This
group remains active and would continue to meet throughout the life of the expansion to discuss and
resolve public concerns.

2.3.14.14 Environmental Monitoring Plan

The goal of the environmental monitoring plan presented in the Final Plan of Operations, Ruby Hill
Project (Homestake 1996a) is to ensure that the existing Ruby Hill Project is conducted in a manner that
prevents unnecessary and undue degradation of the environment. A key objective of the plan is to
protect the beneficial uses of groundwater in the vicinity of the project. This plan currently is in place and
would continue to be implemented during the construction and operation of the proposed expansion.
The plan outlines routine monitoring of the process fluid management system; periodic monitoring of
groundwater, overburden, and waste rock; and revegetation success. Revisions to the plan may be
made following the completion of detailed operational designs for the proposed expansion and based
on any additional monitoring requirements identified during the NEPA process and other state and
federal permit requirements.

2.3.14.15 Employee Environmental Education Plan

In an attempt to help reduce potential impacts to the environment, Homestake would continue to
implement the established employee orientation training in environmental awareness. The objectives of
this program are to familiarize employees with state and federal environmental laws specific to the
mining operation; the safe use of reagents and chemicals utilized on the property; laws regarding
wildlife, hunting, and general environmental concerns; and employee obligations regarding the cultural
resources of the project area.
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2.3.15 Reclamation

The design and construction of the proposed expansion would facilitate concurrent reclamation during
project operations and closure. The intent of the project’s existing reclamation program is to restore the
project area to a beneficial post-mining land use, prevent undue or unnecessary degradation of the
environment, and reclaim disturbed areas such that they are visually and functionally compatible with the
surrounding topography. Homestake may choose to retain some facilities for post-mining use. The BLM and
NDEP Bureau of Mining Regulation and Reclamation are the primary federal and state agencies with
regulations for the reclamation of surface mines in Nevada (43 CFR 3809, Nevada Revised Statutes 519A,
and NAC 519A, respectively). These reclamation regulations and results of Homestake’s extensive
reclamation program were used in the development of the previously approved site-specific Reclamation
Plan and Permit Application, Ruby Hill Project (Homestake 1996¢) and subsequent revisions of May 1998
and October 2001. Reclamation procedures from the previously approved reclamation plan, as amended,
would be implemented under the Proposed Action. The post-mining topography associated with the
proposed expansion is shown in Figure 2-8.

The reclamation procedures proposed for the Ruby Hill Mine Expansion — East Archimedes Project
incorporate four basic components:

e Establishment of stable surface and drainage conditions that are compatible with the surrounding
landscape and serve to control erosion;

o Utilization of proper growth media management techniques, including salvage, stockpiling, and possible
reapplication, to establish surface soil conditions that would enhance regeneration of a reclaimed
disturbed terrestrial plant community;

¢ Revegetation of disturbed areas, where practical, using plant species adapted to site conditions in order
to establish a long-term productive biotic plant community compatible with proposed future land uses;
and

o Consideration of public safety through the stabilization, removal, or fencing of structures or landforms
that could constitute a public hazard.

2.3.15.1  Current Reclamation

In accordance with the previously approved Reclamation Plan for the original Ruby Hill Mine, Homestake
conducted concurrent reclamation between 1997 and 2002 during previously permitted mining operations.
To date, approximately 486 acres of mine-related disturbance have been reclaimed, for which the Ruby Hill
Mine has received two interagency reclamation awards. The reclaimed areas were resloped and
recontoured prior to seeding to blend with the surrounding topography, and native plant species in the
reclamation seed mix have been successfully established. Additionally, over 110,000 seedlings have been
planted on the mine site, consisting of serviceberry, bitterbrush, juniper, pifion, mountain mahogany, and
sagebrush. Survival rates of these seedlings have ranged from a low of less than 20 percent for both pifion
and juniper to greater than 70 percent for sagebrush. Based on these planting results and the species’
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tendency to successfully encroach naturally, the planting of pifion and juniper seedlings is not proposed for
the mine expansion reclamation program. However, serviceberry, bitterbrush, mountain mahogany, and
sagebrush seedlings would continue to be utilized.

2.3.15.2 Reclamation Scheduling

Reclamation activities would be scheduled as soon as possible after mining activities in a particular area are
completed and to take advantage of optimal climatic conditions. In general, grading and drainage control
work would be conducted in mid- to late-summer, seedbeds would be prepared in early fall just prior to
seeding, and seeding would be completed between October and April to take advantage of winter and
spring moisture. Selective watering of seeded areas also may be implemented to encourage better
response in sensitive areas or to mitigate unusually dry conditions.

2.3.15.3 Growth Media Stockpiling and Use

Based on the success of current reclamation practices at the mine site, Homestake proposes to use alluvial
overburden from the expanded pit as a growth media; therefore, topsoil from the proposed pit expansion,
waste rock disposal and heap leach pad expansions, and stockpile areas would not be stripped prior to use.
Selected growth media would be placed in designated stockpile areas or applied directly to sloped faces
(see Figure 2-3). The stockpiles would be constructed with a slope of 3.0H:1.0V, seeded with an interim
reclamation seed mix (see Table 2-6) to mitigate the potential for water and wind erosion, and signed for
future identification. The area around the stockpile may be surrounded by a ditch to contain any material
sloughed or eroded from the pile. Growth media removed from access and haul road, diversion channel,
and overflow pond areas would be used to construct safety berms, which also would be seeded, as
necessary, to stabilize soils.

Table 2-6
Interim Reclamation Seed Mix

Seed'
Species (pounds pure-live-seed/acre)
Crested Wheatgrass 20
Yellow Sweetclover 4
Fourwing Saltbrush 4

1Applit:ation rate is for broadcast seeding.

Based on favorable previous test plot results achieved at the existing Ruby Hill Mine, the proposed minimum
growth media replacement depth would be 6 inches for the waste rock facilities and 6 inches for the heap
leach facility. Based on a 6-inch minimum depth, approximately 876,400 tons (or 564,532 loose cubic yards)
of growth media would be required to reclaim these facilities (Table 2-7). It is projected that more than
1 million tons of suitable growth media would be available for salvage from the pit expansion area. This
proposed growth media replacement depth will be reviewed in coordination with the NDEP for specification
in the final closure plan for the Ruby Hill Mine.
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Table 2-7
Required Growth Media Volumes for Waste Rock and Heap Leach Expansion Facilities

Growth Media | Required Volume Growth Media Required
Replacement | of Growth Media Swell Presalvage Density Tons of
Reclamation Depth (loose cubic Factor | Volume (bank | (tons/ bank Growth
Facility Acreage’ (feet) yards?) (percent) | cubic yards®) | cubic yard) Media
West Waste Rock 410 0.5 330,500 20 275,417 1.863 513,101
Disposal Area
East Waste Rock 170 0.5 136,951 20 114,125 1.863 212,616
Disposal Area
Heap 100 0.5 97,081 20 80,901 1.863 150,719
Total 680 - 564,532 - 470,443 - 876,436

! The reclamation acreage is a conservative estimate based on the asbuilt view rather than plan view of the facilities.
2 oose cubic yards = volume of material broken up.
% Bank cubic yards = volume of material in its original undisturbed or unbroken state.

2.3.15.4 Grading and Stabilization

Following construction activity, interim and concurrent reclamation of cut and fill slopes and borrow areas
would be conducted. This may include placement of growth media and seeding in areas that would not be
redisturbed in the future. Interim seeding would be conducted in areas that potentially would be redisturbed
in the future. The waste rock disposal areas and heap leach facility would be regraded to create land forms
that are compatible with the reclamation objectives, prior to growth media placement and seeding.

2.3.15.5 Surface and Seedbed Preparation

Following final grading, the waste rock facilities and heap leach pad would be inspected for slope stability,
relief, topographic diversity, acceptable surface water drainage capabilities, and compaction, where
appropriate. Prior to placement of growth media, and if conditions warrant, some surfaces may be ripped
and scarified. Following placement of growth media, the final surface would be contour scarified to promote
water retention, reduce erosion, and prepare the final seedbed.

2.3.15.6 Seeding Mixtures and Rates

Seeding typically would be accomplished by broadcast seeding and dragging or drilling. The seed mix
presented in Table 2-8 was developed based on previous site-specific field testing and is designed to
optimize forage potential of reclaimed sites and improve their overall stability. Slight variations in specific
seed rates may be utilized based on species success in other locations on the minesite. Acceptable species
substitutes also may be incorporated into the mix as agreed upon in coordination with the BLM, NDEP, and
NDOW. Planting of selected woody shrubs on the waste rock facilities would continue during operation of
the proposed expansion. Woody species planting primarily would be conducted on north- and west-facing
slopes and would be conducted in a manner to mimic woody vegetation patterns of the surrounding natural
landscape.
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Table 2-8
Final Reclamation Seed Mix

Seed' Seedlings
Species (pounds pure-live-seed/acre) (each/acre)

Seed Mix and Plantings for Dumps/Seed Mix for Heap Leach Pad

Antelope Bitterbrush

Winterfat

Fourwing Saltbrush

Small Burnet

Palmer Penstemon

Blue Flax

Cicer Milkvetch

Yellow Sweet Clover

Bluebunch Wheatgrass

Western Arriba Wheatgrass

Sandberg Bluegrass

Canbar Bluegrass

Basin Wildrye

Thickspike Critana Wheatgrass --

Basin Big Sagebrush - up to 200

Utah Serviceberry -- up to 50

Antelope Bitterbrush -- up to 100

Mountain Mahogany - up to 50

Total 34 --

Seed Mix for Valley Floor

Indian Ricegrass 2.5 --

Basin Wildrye 2.5 --

Squirreltail 4.5 --

Winterfat 2.5 --

Total 12.0 --

NINININ[EIERININININWIWININ
1
1

'Reduce broadcast application rate by one-half for drill seed application rate.
2.3.15.7 Weed Control

During vegetation establishment, weed control practices would be implemented to limit the growth and
spread of noxious weeds and to ensure that revegetation is successful with the proposed seed mixtures.
Weed control practices would be implemented in coordination with the BLM and Diamond Valley Weed
District to limit the spread of noxious weeds in the project-disturbance areas and to ensure successful
reclamation.

2.3.15.8 Facility Reclamation

Mine Pit Reclamation and Security

The objective of mine pit reclamation is to create a safe and stable topographic feature. Following the
completion of mining, the in-pit benches, highwalls, and haul roads would be left in place. The steepness
and configuration of the final pit walls would preclude public access for recreational use. Therefore, in order
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to maintain long-term public safety and minimize public access, a 200-foot-wide safety berm setback area
would be established around the perimeter of the pit. The safety berm (that would be revegetated) would be
30 feet wide and 13 to 14 feet in height and would be built around the outer edge of the setback area. In
addition, a chain-link fence would be installed around the outside of the safety berm. The bottom elevation
of the pit expansion area (approximately 5,340 feet amsl) would be below the groundwater table
(approximately 5,910 feet amsl). As a result, after dewatering activities cease, a pit lake would form in the
bottom of the pit.

Waste Rock Disposal Areas

The waste rock disposal areas would be constructed and reclaimed to blend into the surrounding
topography to the extent practical. The waste rock disposal areas would be constructed in approximately
50-foot lifts by conventional end dumping methods. Waste rock disposal area construction methods are
described in Section 2.3.4, Expansion of Waste Rock Disposal Areas. The angle of repose slopes would be
reduced to approximately 3H:1V undulating slopes (without benches), and revegetation activities would be
initiated. Following placement of growth media, the facilities would be seeded, and select woody shrub
seedlings will be planted to increase ecologic diversity (see Table 2-6). Drainages would be maintained on
either side of the facilities as conditions warrant.

Crushing and Processing Facilities

Buildings and structural materials, equipment, and hazardous or toxic materials associated with the crushing
and processing facilities would be removed and disposed of in accordance with appropriate federal and
state regulations, although some buildings located on private land may remain for future use. Foundations
would be broken-up and buried. The area would be regraded for drainage and to blend with adjacent
topography and subsequently seeded.

Heap Leach Facilities

Reclamation procedures for the heap leach facility were developed considering ore and solution
characteristics, site conditions, and climatic conditions. The reclamation phases for the heap leach facility
include:

e Heap draindown;

e Heap regrading, resoiling, and revegetation;
¢ Solution management; and

e Pond reclamation.

Details of heap neutralization and closure would be developed 2 years prior to project closure pursuant to
the requirements of the NDEP (NAC 445A.446 and 445A.447).

Heap Draindown. It has been estimated that heap draindown flows would decrease by greater than
95 percent within 2 years of cessation of active leaching.
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Solution Management. It is anticipated that the short-term heap draindown management plan would
combine enhanced evaporation and a contained, NDEP-approved land application system with enhanced
evaporative spray nozzles installed on the heap application spray system. The system would include
recirculation of solution back onto the heap to evaporate solutions. Evaporation nozzles also may be used in
the solution pond and event ponds to further accelerate evaporation of solution.

Any long-term effluent discharge would be managed pursuant to the requirements of the NDEP
(NAC 445A.446 and 445A.447). This may include attenuating leach fields, evaporation-transpiration cells, or
another NDEP-approved method as would be determined in coordination with the NDEP prior to the
completion of leaching.

Heap Regrading, Resoiling, and Revegetation. The heap grading would be conducted to eliminate
benches, reduce the side slopes to an approximate 3H:1V grade, and round off the heap edges to more
natural contours. Growth media subsequently would be applied (to a minimum depth of 6 inches) to the
regraded heap. The prepared heap would be scarified to prepare a final seedbed and then seeded.

Pond Reclamation. After the draindown solution has evaporated, the solution pond and storm event ponds
would be reclaimed. The pond reclamation plan may include incorporation into the solution management
system or conventional closure that would include the testing of pond sediments for hazardous constituents,
folding of liners into the pond areas, ripping of liners, backfilling with excavated growth media that would be
stockpiled in the pond berms, grading the ponds to provide free drainage and to blend into the adjacent
topography, and seeding.

Infiltration Basin

The infiltration basin would be reclaimed after their use is no longer required for site operation. At that time,
the basin would be regraded to blend with the surrounding topography and reseeded.

Roads

Once haul and access roads are no longer deemed necessary, those external to the pit would be
recontoured to approximate original contours, culverts removed or plugged, and the area revegetated. Road
surfaces at grade would be ripped to a depth of at least 12 inches to reduce compaction. Growth media
previously stripped and stockpiled along the roadways during construction may be reapplied prior to seeding
on heavier use roads. In-pit roads would not be reclaimed.

Borrow Areas

The reclamation of borrow areas would include the regrading of side slopes, preparation of a seedbed by
ripping, and seeding.
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Dewatering Wells

Mine dewatering wells and monitoring wells would be plugged and abandoned according to State of Nevada
water well requirements contained in Nevada Revised Statutes 534.421 and 534.428. Homestake considers
the project’s fresh water wells to be an economic resource that may be utilized for post-mining purposes,
including irrigation in the Diamond Valley area.

Ancillary Facilities

All ancillary facilities not deemed appropriate for retention would be decommissioned, and all associated
equipment would be removed or salvaged, if possible. Building foundations would be mechanically
fractured, buried, and the area graded to allow for drainage and to blend the sites into the adjacent
topography. The final surfaces would be contour ripped or scarified to prepare a seedbed and revegetated.
Growth media would be added to these sites, as necessary.

Diversion ditches would be evaluated at project closure to determine if they should be removed or left in
place. If removed, the associated surface disturbance would be regraded and reclaimed. If left in place, their
condition would be reviewed to ensure that they would be maintenance-free after site reclamation has been
completed.

Following completion of project operations, the water line between the water wells on the Collingwood
Ranch and the project site would be removed or plugged with cement at both ends.

The permitted Class Il landfill would be closed in accordance with appropriate State of Nevada regulations.
This would include placement of a compacted soil cap, site regrading to provide drainage and inhibit

infiltration of meteoric waters, and revegetation.

Exploration Drill Hole Abandonment

After data have been gathered from exploration drill holes, they would be abandoned pursuant to
NAC 534.4371 or the State Engineer’s Office guidelines.

24 No Action Alternative

The proposed expanded facilities that comprise the Ruby Hill Mine Expansion — East Archimedes Project
would not be constructed under the No Action Alternative. Under this alternative, Homestake would continue
to recover gold and silver at the existing heap leach facilities as currently authorized by the BLM and State
of Nevada for the existing Ruby Hill Project.

241 Existing Operations
Mining activities, including development of the waste rock disposal areas, and crushing and grinding

operations associated with the existing operations, have been completed. Existing facilities that would
continue to operate under the No Action Alternative would include the heap leach facility and ADR plant.
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Operation of these processing facilities would continue until the processing of previously mined ore is
completed. Existing facilities are presented in Figure 2-2.

2411 Schedule and Work Force

Approximately 14 workers currently are employed at the Ruby Hill Project for heap leaching, processing,
and reclamation. Under the No Action Alternative, leaching operations are anticipated to continue through
2004. Decommissioning and final reclamation would continue for approximately another 2 years with a work
force of approximately 5 to 10 individuals. The average annual operations work force payroll for the
remainder of the project would be approximately $500,000.

2412 Existing Pit

The existing West Archimedes Pit (approximately 88 acres) is discussed in detail in the Ruby Hill Project
Final EIS (BLM 1997a). The bottom elevation of the existing pit (approximately 5,940 feet amsl) is above the
groundwater table (approximately 5,910 feet amsl). As a result, there would be no pit lake development
under this alternative. No additional mining of this pit would occur under this alternative.

2413 Existing Waste Rock Disposal Areas

The existing West and East waste rock disposal areas are discussed in detail in the Ruby Hill Project Final
EIS (BLM 1997a). The existing East Waste Rock Disposal Area is approximately 7,000 feet by 1,200 feet
(153 permitted acres), approximately 125 feet in height, and contains approximately 17 million tons of waste
rock. The West Waste Rock Disposal Area is approximately 2,500 feet by 2,100 feet (157 permitted acres),
approximately 225 feet in height, and contains approximately 31 million tons of waste rock. In addition, the
northwestern portion of the open pit partially was backfilled with approximately 3 million tons of waste rock.
No additional waste rock would be placed in these facilities under this alternative.

2414 Existing Heap Leach Facility

The existing heap leach facility is discussed in detail in the Ruby Hill Project Final EIS (BLM 1997a) and
summarized in Section 2.3.6, Expansion of Heap Leach Facilities, of this SEIS. The currently permitted
heap leach pad is approximately 1,900 feet by 1,800 feet (84 acres) in size and 120 feet in height. The
facility contains approximately 7 million tons of previously mined leach ore.

Under the No Action Alternative, ore would continue to be leached at average and maximum leach solution
application rates of 0.0025 to 0.005 gpm/ft2 until recovery has been completed.

2415 Adsorption, Desorption, and Recovery Plant

The existing ADR plant is discussed in detail in the Ruby Hill Project Final EIS (BLM 1997a) and
summarized in Section 2.3.7, Existing Adsorption, Desorption, and Recovery Plant, of this SEIS. The ADR
plant was designed to process gold-bearing solution at a rate of approximately 1,000 gpm from the grinding
circuit and 1,000 gpm from the heap leach circuit. Under the No Action Alternative, the ADR plant would
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continue to operate for the processing of gold-bearing solution from the heap leach circuit. The processing
of gold-bearing solution from the grinding circuit was terminated in 2002 following the completion of the
mining and crushing and grinding operations. The ADR plant currently uses approximately 175 gpm
(280 acre-feet per year) of process water. The solution pond is designed to hold 1,460,000 gallons; the
event pond is designed to hold 3,890,000 gallons.

2416 Current Water Supply

Fresh water for the existing Ruby Hill Project would continue to be obtained from the existing water wells at
the Homestake-owned Collingwood Ranch, as discussed in Section 2.3.8, Water Supply, or a recently
developed well on the project site. The project would continue to use approximately 15 acre-feet per year of
water for domestic uses and approximately 280 acre-feet per year of water for the process facility. The
existing water tank on Mineral Point also would continue to provide a fire water reserve.

241.7 Current Electric Power Supply

Electric power for operations would continue to be provided by the Mount Wheeler Power Company via the
existing overhead power line and substation. Diesel generators are in place to provide emergency power, as
needed.

2.4.1.8 Other Facilities

Under the No Action Alternative, the ancillary facilities described in Section 2.3.10, Ancillary Facilities, would
continue to be used for the remainder of the operation. Existing access roads would continue to be used
and maintained.

2419 Security and Fencing

The existing security system would continue to be implemented under the No Action Alternative. Existing
fences would be maintained to prevent access by wildlife and livestock and to provide for public safety.

2.41.10 Hazardous Materials and Solid Waste

Procedures for reagent transportation and storage, waste management, and the spill prevention and
emergency response programs are discussed in detail in the Ruby Hill Project Final EIS (BLM 1997a) and
are summarized in Section 2.3.13, Hazardous Materials and Wastes, of this SEIS. There would be no
increase in currently permitted storage volumes or consumption rates of reagents or fuels under this
alternative. As leaching and reclamation is completed, the storage and usage of reagents would decline.

24111 Environmental Protection Measures
The applicant-committed environmental protection measures for the No Action Alternative are identified in

the Final Plan of Operation, Ruby Hill Project (Homestake 1996a) and Ruby Hill Project Final EIS
(BLM 1997a). Monitoring and mitigation measures for the project are identified in the Ruby Hill Project ROD
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and Plan of Operations Approval (BLM 1997b). The majority of the environmental protection measures and
monitoring and mitigation measures previously were implemented during construction and operation
(e.g., installation of chain-link fence around solution ponds, installation of tanks for containment of normal
process flows, etc.); others (e.g., annual bat monitoring, the use of certified weed-free mulch and seed for
reclamation, etc.) have continued to be implemented during on-going operations. As appropriate, these
measures would continue to be implemented throughout the life of the existing project.

2.4.2 Site Closure and Reclamation

Under the No Action Alternative (once the gold has been recovered from the heap), the existing facilities
would be closed and reclaimed in accordance with the currently approved reclamation plan, current permits,
and applicable federal and state closure and reclamation requirements. Final closure and reclamation of the
project site are discussed in detail in the Ruby Hill Project Final EIS (BLM 1997a), and generally would be
the same as described in Section 2.3.15, Reclamation, of this SEIS. Following closure and reclamation, the
total disturbance area subject to mining and reclamation would be approximately 696 acres. The
post-mining reclamation topography for the No Action Alternative is presented in Figure 2-9.

The bottom elevation of the existing pit (approximately 5,940 feet amsl) is above the groundwater table
(approximately 5,910 feet amsl). As a result, there would be no pit lake development under this alternative.

25 Other Project Alternatives

Homestake considered various alternatives during feasibility studies for the proposed mine expansion. The
identified alternatives were considered relative to their technological and economic feasibility as well as their
potential to reduce environmental impacts. Based on the BLM’s evaluation, these alternatives have been
considered but subsequently eliminated from detailed analysis in this SEIS. This section describes the
rationale for their elimination. No additional alternatives have been identified by the BLM as a result of the
scoping process or project evaluation.

2.51 Complete Pit Backfill

Homestake evaluated the potential for backfilling the existing West Archimedes pit with waste rock from the
pit expansion area. Due to the configuration of the East Archimedes ore body and related constraints in pit
design, Homestake would need to utilize the existing haul roads in the West Archimedes Pit for developing
the East Archimedes Pit at depth. Given this limitation, no opportunities exist for concurrent backfilling of
waste rock from the expanded pit into the existing pit without substantially increasing the overall size and,
therefore, surface disturbance of the combined pits.

In a complete pit backfill scenario, the East Archimedes Pit could not be backfilled until the end of mining;
therefore, the expanded waste rock disposal facilities still would be required for the temporary storage of
waste rock. As a result, there would be no reduction in temporary disturbance under this alternative. In
addition, backfilling with waste rock generated by the proposed pit expansion would require the rehandling
of approximately 80 million loose cubic yards of material, require approximately 5 years to complete, and
result in an additional project cost of nearly $60 million. Also, the water quality associated with a backfilled
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pit is not expected to be substantially different than would occur with the development of a post-mining pit
lake; however, backfilling would eliminate any evaporation that would occur from the pit lake surface.

Homestake has identified potential economic gold mineralization at depth beneath the West and East
Archimedes pits. Backfilling the pit with approximately 80 million loose cubic yards of material would
substantially deter, if not eliminate, the economic recovery of this mineralization. Based on these combined
factors, this alternative has been eliminated from further consideration.

252 Partial Pit Backfill

Under the partial pit backfill scenario, the proposed pit expansion area would be partially backfilled with
waste rock up to the anticipated post-mining pit lake elevation of 5,865 feet amsl. However, as discussed in
Section 2.5.1, Complete Pit Backfill, excess volume would not exist for placement of waste rock in the pit
until the end of mining without substantially increasing the size of the combined pits based on the
configuration of the East Archimedes ore body and related constraints in pit design. Therefore, the
expanded waste rock disposal facilities still would be required for temporary storage of waste rock. As a
result, there would be no reduction in temporary disturbance under this alternative. In addition, the partial
backfill scenario would require the rehandling of approximately 14.5 million cubic yards of material, require
approximately 1 year to complete, and result in an additional project cost of nearly $11 million. Also as
discussed in Section 2.5.1, the water quality associated with a backfilled pit is not expected to be
substantially different than would occur with the development of a post-mining pit lake. As with a complete
pit backfill, partial backfill of the pit would substantially deter potential future development of mineral
reserves identified at depth beneath the West and East Archimedes pits. Based on these combined factors,
this alternative has been eliminated from further consideration.

253 Underground Mining

Homestake has evaluated the East Archimedes ore body in recent years to determine if underground
mining of the ore body would be feasible. The deposit was extensively drilled and, while pockets of higher
grade ore typical of underground mining targets do exist, the relatively low overall grade (average of
0.06 ounce per ton) and the disseminated nature of the East Archimedes deposit render underground
mining methods uneconomic. Therefore, underground mining of the East Archimedes ore body is not
considered a viable alternative at this time. Homestake anticipates continuing further mineral exploration in
the area that may define potential underground mining opportunities. However, at this time, not enough is
known of these potential orebodies to define and properly evaluate them as a viable underground mining
option.

2.6 Past, Present, and Reasonably Foreseeable Future Actions

Cumulative impacts are those impacts on the environment that result from the incremental impact of the
Proposed Action when added to the impacts of past, present, and reasonably foreseeable future actions
(RFFAs), regardless of what agency (federal or non-federal) or private entity undertakes such other actions.
Cumulative impacts can result from individually minor, but collectively significant actions taking place over a
period of time (40 CFR 1508.7). BLM Instruction Memo NV-90-435 specifies that impacts first must be
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identified for the Ruby Hill Mine Expansion — East Archimedes Project before cumulative impacts with
interrelated projects can occur.

Interrelated projects are defined for this SEIS as those past, present, and RFFAs that could interact with the
Proposed Action in a manner that would result in cumulative impacts. Interrelated projects are identified in
Table 2-9 and shown in Figure 2-10.

Table 2-9
Disturbance from Interrelated Projects

Disturbance Acreage in

Projects Cumulative Impact Area
Past Actions
Mining Activity' 2,165
Eureka Town Site 548
Eureka County Fairgrounds 29
Private Agricultural Development 1,656
Falcon to Gonder Power Line 57°
Jewell Canyon Mineral Exploration (previous Homestake exploration) 18
Other Mineral Exploration 65
Norse Windfall Mine 220
Windfall Venture Mine 150
Lookout Mountain Mine 60
Ruby Hill Land Sale 0*
Subtotal 4,968
Present Actions
Ruby Hill Project (previously permitted disturbance) 760"
Ongoing Homestake Mineral Exploration 112°
BLM Fire Management Program in the Eureka and Diamond Valley Areas 0°
Subtotal 933
Reasonably Foreseeable Future Actions
Future Mining at the Ruby Hill Mine 0
Future Land Sale 0’
Subtotal 0
Total Disturbance 5,840

' The majority of historic mining disturbance has occurred on patented lands.

2 Reflects the disturbance area for the portion of the power line that occurs within the cumulative effects area.

3The land sale was conducted as described in the Ruby Hill Land Sale EA (BLM 2003a). Approximately 1,644 acres were transferred to private ownership.

4 Approximately 252 acres of the existing, previously permitted Ruby Hill Mine disturbance would be used under the proposed mine expansion. The
approximately 744 acres of disturbance identified for the proposed mine expansion reflects additional new disturbance only. As a result, potential double
counting of disturbance areas has been eliminated.

® Reflects 173 acres previously approved for exploration disturbance less 61 acres of exploration-related disturbance that subsequently was mined out by
the West Archimedes Pit. This adjustment eliminates double counting of disturbance areas.

® The BLM fire management program is outlined in the Wildland Urban Interface/Fire Defense System, Eureka and Diamond Valley, Nevada EA (BLM
2003b). Activities are restricted to vegetation conversion; there is no related surface disturbance.

" The potential future land sale of approximately 400 acres only would transfer public lands to private ownership (no associated surface disturbance).

The geographic area for cumulative impacts is determined primarily by the location of the projects that are
being considered in the analysis as well as the type of resource potentially affected. Figure 2-10 shows the
distribution of the primary surface-disturbing actions throughout the Eureka area. Information on these
actions is presented below. The area of concern for cumulative impacts would vary by resource, with
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impacts to certain resources being restricted to the actual area of disturbance. Other resources, such as
livestock and wildlife, may range over a wide area, and cumulative impacts could involve more than surface
disturbance. Resource-specific cumulative impact areas were developed for each resource, as appropriate,
and are discussed in Chapter 3.0, Affected Environment and Environmental Consequences.

2.6.1 Past and Present Actions

Past disturbance (see Table 2-9) has resulted from historic development in the Eureka area. This includes
historic mining activity, development of the Town of Eureka and the Eureka County Fairgrounds, previous
mineral exploration activity, and private agricultural development in the southern end of Diamond Valley.
The Eureka area has been explored and mined since the mid-1800s. The maijority of the past mining activity
has taken place on patented lands located west and south of the Eureka town site (see Figure 2-10);
however, some mines are located on public land. The total historic mining disturbance shown in Table 2-9 is
approximate, as it includes disturbed areas on patented land and does not include those mines located on
public land. Past disturbances also include more recent mining activities, including the Norse Windfall,
Windfall Venture, and Lookout Mountain mines (see Table 2-9). The Windfall Mine area overlaps with the
Jewell Canyon area, an area in which Homestake previously conducted exploration and currently is
conducting reclamation activities.

In 2003, Homestake purchased 1,644 acres of BLM-managed land as described in the Ruby Hill Land Sale
EA (BLM 2003a). Purchased lands previously were identified for disposal in the BLM’s Eureka-Shoshone
RMP. This past action resulted in an increase in private lands, and a corresponding decrease in public
lands, in the existing Ruby Hill Mine area.

Present disturbances include Homestake’s ongoing mineral exploration program and the existing Ruby Hill
Mine. Homestake anticipates continuing a local mineral exploration program within and adjacent to the
existing Ruby Hill Mine. This exploration program is intended to identify and, if applicable, define potential
mineral resources both on Homestake-owned property and on mineral claims held by Homestake but
located on public lands. Based on amendments since 1997 to the BLM-approved Mineral Point exploration
program, 173 acres of exploration-related surface disturbance (drill site and access road construction,
where needed) currently are permitted for this area, approximately 155 acres of which have been disturbed
to date. Assuming a disturbance of approximately 0.055 acre per drill site (inclusive of sump construction)
and use of existing access roads to the extent possible, Homestake anticipates an additional 30 to 60 drill
sites in the project area. The program began in early 1996 and could continue throughout the life of the
project. Portions of the disturbance associated with this exploration program overlap with the existing Ruby
Hill Mine disturbance area. Present actions also include several notice-level mineral exploration projects
(e.g., Green Castle’s notice in the Jewell Canyon area) and the BLM fire management program in the
Eureka and Diamond Valley areas. The fire management program, as discussed in the Wildland Urban
Interface/Fire Defense Systems, Eureka and Diamond Valley, Nevada EA (BLM 2003b), provided for the
treatment of up to 2,087 acres of vegetation to reduce the severity and duration of wildland fires on public
lands near population centers. Identified treatment methods included high intensity/low frequency grazing
and fuels manipulation (e.g., vegetation conversion).
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2.6.2 Reasonably Foreseeable Future Actions

In order to qualify as a RFFA for the cumulative impact analysis, a project must impact the same resources
as the proposed mine expansion, must occur within the life of the Proposed Action (including reclamation),
and must have a reasonable likelihood of going forward.

An application has been submitted by Diamond Mountain Development, a limited partnership out of
Houston, Texas, to the BLM Battle Mountain Field Office for installation of a wind monitoring tower in the
Diamond Mountains. Collected data would be used by the company to assess the site for potential future
wind energy development. Approval of the current application only would result in minimal disturbance
(typically less than 0.5 acre) associated with installation of the wind monitoring tower. As a result, the
currently proposed project’s contribution to cumulative disturbance would be negligible. The potential for any
subsequent development of a wind energy project in the area is speculative at this time. As a result, it does
not meet the definition of a RFFA under NEPA.

Homestake intends to investigate opportunities to purchase the public lands proposed for disturbance in
association with the Ruby Hill Mine Expansion — East Archimedes Project. This future land sale would
involve the purchase of approximately 400 acres of public land. It is assumed that the BLM direct land sale
process would be similar to the Ruby Hill Land Sale of approximately 1,644 acres that was completed in
2003 between the BLM and Homestake. The land sale process would be implemented in accordance with
the requirements of 43 CFR 2711.3-3 that allows for the direct sale of public lands and meets criteria
provided for in Section 203(a)(3) of FLMPA.

Homestake has identified potential economic gold mineralization at depth beneath the existing West
Archimedes Pit and the proposed pit expansion area, which may lead to a continuation of mining in the
future within the project area. Specific mine plans and methods have not currently been developed, as
additional drilling and design work would be needed to determine project feasibility. However, Homestake
anticipates that the deposit likely would be mined using underground methods. No additional surface
disturbance would be anticipated based on the use of underground mining methods (including concurrent
backfill) and the use of the existing ore processing facilities at the mine site. Alternately, ore would be
shipped to other local mine sites for processing, if metallurgical conditions warranted. Dewatering likely
would be required to facilitate underground mining. Dewatering volumes would be determined during
baseline studies that would be conducted prior to the environmental permitting process.

27 Comparative Analysis of Alternatives

Table 2-10 summarizes and compares the environmental impacts between the Proposed Action and the No
Action Alternative. Detailed descriptions of impacts are presented in Chapter 3.0, Affected Environment and
Environmental Consequences. The summarized impacts assume the implementation of
applicant-committed environmental protection measures but the absence of potential mitigation measures.
Implementation of the potential monitoring and mitigation measures identified in Chapter 3.0 potentially
would further reduce impacts.
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2.8 BLM-preferred Alternative

In accordance with NEPA, federal agencies are required by the CEQ (40 CFR 1502.14) to identify their
preferred alternative for a project in the Draft EIS, if a preference has been identified, and in the Final EIS
prepared for the project. The preferred alternative is not a final agency decision; rather, it is an indication of
the agency’s preference.

The BLM has selected a preferred alternative based on the analysis in this SEIS; this preferred alternative is
the alternative that best fulfills the agency’s statutory mission and responsibilities, considering economic,
environmental, technical, and other factors.

The BLM has determined that the preferred alternative is the Proposed Action as described in Section 2.3,
including the applicant-committed environmental protection measures identified in Section 2.3.14 and
resource-specific mitigation measures identified in Chapter 3.0 of this SEIS.
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This chapter describes the environment that would be affected by the development of the Proposed Action
and No Action Alternative. The baseline information summarized in this chapter was obtained from
published and unpublished materials; interviews with local, state, and federal agencies; and from field and
laboratory studies conducted in the project area. The affected environment for individual resources was
delineated based on the area of potential direct and indirect environmental impacts for the proposed
expansion. For resources such as soils and vegetation, the affected area was determined to be the physical
location and immediate vicinity of the areas to be disturbed by the proposed expansion. For other resources
such as water quality, air quality, wildlife, social and economic values, and the transport of hazardous
materials, the affected environment was more extensive (e.g., airshed, local communities, etc.).

This chapter also describes the anticipated direct and indirect impacts of the Proposed Action and No Action
Alternative as well as potential cumulative impacts. The analysis of potential impacts from the Proposed
Action assumed the implementation of the applicant-committed environmental protection measures that
would be implemented in association with the proposed expansion (see Section 2.3.14,
Applicant-committed Environmental Protection Measures). Mitigation and monitoring developed in response
to anticipated impacts are recommended by the BLM for individual resources, as discussed at the end of
each resource section. This chapter also identifies residual adverse impacts, which are the impacts that
would remain after mitigation measures have been implemented.

The proposed project may result in impacts interrelated with other past, present, and RFFAs in the area. For
resources where project-specific impacts are identified, the cumulative impacts associated with the
proposed expansion were evaluated together with other interrelated projects. The period of potential
cumulative impact is defined as the approximately 7-year life of the project plus 2 years for reclamation.

This chapter is organized by environmental resource. Sections 3.1 through 3.19 describe the existing
conditions and potential environmental impacts associated with each resource. The short-term use of the
environment relative to the long-term productivity of resources is discussed in Section 3.20. Short-term is
defined as the approximately 7-year period of project operations and 2-year period of reclamation.
Long-term impacts are defined as impacts that would continue post-reclamation (beyond 9 years). The
irreversible or irretrievable commitment of resources is described in Section 3.21.

The BLM's NEPA Handbook (H-1790-1) requires that all EISs address certain Critical Elements of the
Human Environment. These critical elements are presented in Table 3.0-1 along with the location in this
chapter where the element is discussed. If the element does not occur within the proposed expansion area
and would not be affected, this is indicated in Table 3.0-1, and the element is not discussed further in the
SEIS. This elimination of nonrelevant issues follows the CEQ guidelines as stated in 40 CFR 1500.4.

3.0-1



3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

Table 3.0-1
Critical Elements of the Human Environment and Other Resources

Not SEIS Section Number or
Resource Analyzed | Analyzed Rationale for Elimination
Air Quality X Section 3.1
Areas of Critical Environmental Concern X Would not be affected
Cultural Resources X Section 3.15
Drinking Water/Groundwater Quality X Section 3.4
Environmental Justice X Section 3.19
Floodplains X Would not be affected
Hazardous Materials and Solid Waste X Section 3.18
Invasive, Non-native Species X Section 3.9
Migratory Birds X Section 3.10
Native American Religious Concerns X Section 3.16
Paleontological Resources X Section 3.3
Prime or Unique Farm Land X Section 3.5
Special Status Species X Sections 3.6 and 3.10
Wetlands and Riparian Zones X Would not be affected
Wild and Scenic Rivers X Would not be affected
Wild Horses X Would not be affected (The proposed
project is outside the boundaries of the
Fish Creek Herd Management Area.)
Wilderness X Section 3.12

3.0-2




3.1 AIR QUALITY

31 Air Quality
3.1.1 Affected Environment

The air resources study area for direct and indirect impacts and the cumulative impact area include the area
within an approximately 7-mile radius of the mine site.

Baseline meteorology, air quality, and dispersion conditions at the project site were characterized from on
site data taken during 1997-2002, and from data records from a meteorological station at Eureka. The
proposed expansion is located near the east-central portion of the Great Basin. The surrounding terrain
consists of alternating mountain ranges and sagebrush-covered valleys, with the mine site situated in the
Basin and Range physiographic province. The Diamond Mountains lie north of the mine site with the highest
peaks reaching elevations over 10,000 feet amsl. Elevations in the project area range from approximately
6,200 to 6,500 feet amsi.

The climate in the project region is classified as semi-arid to arid with elevations below 6,500 feet amsl
receiving the least amount of precipitation, while the mountainous areas are substantially wetter receiving
11 to over 15 inches of precipitation annually. A semi-arid climate is characterized by low rainfall, low
humidity, clear skies, and relatively large annual and diurnal temperature ranges (National Oceanographic
and Atmospheric Administration 1974).

As a result of the typically dry atmosphere, bright sunny days and clear nights frequently occur. This in turn
allows rapid heating of the ground surface during daylight hours and rapid cooling at night. Since heated air
rises and cooled air sinks, winds tend to blow uphill during the daytime and downslope at night. This
upslope and downslope cycle generally occurs in all the geographical features, including mountain range
slopes and river courses. The larger the horizontal extent of the feature, the greater the volume of air that
moves in the cycle. Complex terrain features cause cyclic air movement, with thin layers of low level
(boundary layer) winds embedded within the larger scale upper wind systems (synoptic winds). Synoptic
winds in the region are predominantly west to east, are characterized by daily weather variations which
enhance or diminish the boundary layer winds, and are substantially channeled by local topography.

3.1.1.1 Climatology and Meteorology

Three important meteorological factors influence the dispersion of pollutants in the atmosphere: mixing
height, wind speed, wind direction, and stability. Mixing height is the height above the ground within which
rising warm air from the surface would mix by convection and turbulence. The degree to which pollutants
are diluted in this mixed layer is determined by local atmospheric conditions, terrain configuration, and
source location. Mixing heights vary diurnally, with local weather systems, and with season. For the project
area, the mean annual morning mixing height is estimated to be approximately 300 feet, but during the
winter months, the mean morning mixing height is approximately 200 feet (Holzworth 1972). The mean
annual afternoon mixing height exceeds 2,600 feet.

Minimum, maximum, and average temperatures at Eureka are presented in Table 3.1-1 and Figure 3.1-1.
Summers are typically hot and dry except in the higher mountain ranges.

3.1-1
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Table 3.1-1
Period of Record Monthly Climate Summary
Eureka, Nevada
(10/1/1952 — 3/31/2004)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Average Maximum Temperature
(degrees Fahrenheit [°F])

38.1 | 41.3 | 48.2 | 559 | 659 | 76.7 | 85.7 | 83.8 | 74.7 | 62.9 | 47.2 | 39.1 60.0

Average Minimum Temperature (°F)

176 | 19.8 | 24.2 | 28.9 | 36.5 | 442 | 524 | 51.8 | 43.6 | 34.0 | 241 | 178 | 32.9

Average Total Precipitation (inches)

0.90 | 1.02 | 1.30 | 1.21 | 143 | 0.88 | 0.60 | 0.87 | 0.85 | 0.84 | 0.87 | 0.96 | 11.74

Average Total Snowfall (inches)

6.5 5.9 83 | 49 | 26 | 0.1 0.0 | 0.0 04 1.7 | 53 74 43.2

Average Snow Depth (inches)

2 1 0 0 0 0 0 0 0 0 0 1 0

Source: Western Regional Climate Center 2004.

Figure 3.1-1
Monthly Temperature and Precipitation
Eureka, Nevada
(1971 — 2000)

EUREEA, MWEVADA (262708)

1971-2000 30-Year Average &
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Data are smoothed using a 29-day running average.

Note: Maximum temperature is the average of all daily maximum temperatures recorded for the day of the year between the years 1971 and 2000.
Average temperature is the average of all daily average temperatures recorded for the day of the year between the years 1971 and 2000.
Minimum temperature is the average of all daily minimum temperatures recorded for the day of the year between the years 1971 and 2000.
Precipitation is the average of all daily total precipitation recorded for the day of the year between the years 1971 and 2000.

Although precipitation is spread throughout the year, most of the annual precipitation falls as snow during
the winter months. The average annual precipitation is approximately 12 inches at Eureka, but it is
approximately 13 inches at the mine. Average precipitation totals by month for Eureka are presented in
Table 3.1-1. Average relative humidity ranges from a low of 17 percent in the summer during the day to a
high of 77 percent in spring during the night (National Oceanographic and Atmospheric Administration
1990). Net evaporation exceeds precipitation in the project area.
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3.1 AIR QUALITY

The proposed expansion is located at a latitude that places it within the belt of prevailing westerly winds that
circle the globe around the earth's northern hemisphere. However, the mine site is located in complex
terrain where the winds are affected by local topographic features. This is evident in the on site wind data
collected at the mine that show predominant winds blowing from the south along the valley parallel to the
major mountain ranges. Winds were measured on a 10-meter tower near the proposed expansion area, and
an annual wind rose for the monitoring site is shown in Figure 3.1-2. These data show the percentage of
time that the wind blows from a particular direction. For the project site, the most frequently reported wind
direction is from the south.

Wind speed (reported in meters per second [m/s]) has an important effect on area ventilation and the
dilution of pollutant concentrations from individual sources. Light winds, in conjunction with large source
emissions, may lead to an accumulation of pollutants that can stagnate or move slowly to downwind areas.
During stable conditions, downwind usually means down valley or toward lower elevations.

Morning atmospheric conditions tend to be stable because of the cooling of the layers of air nearest the
ground. Afternoon conditions, especially during the warmer months, tend to be neutral to unstable because
of the heating of the surface under clear skies. During the winter, periods of stable afternoon conditions may
persist for several days in the absence of synoptic scale storm systems to generate higher winds with more
turbulence and mixing. A high frequency of inversions at lower elevations during the winter can be attributed
to the nighttime cooling and sinking air flowing from higher elevations to the low lying areas in the basins.
Although winter inversions generally are quite shallow, they tend to be more stable because of reduced
surface heating. The existing mine site is located at higher elevations and would experience fewer episodes
with stagnant conditions than locations in lower valleys.

3.1.1.2  Air Quality

Air quality is defined by the concentration of various pollutants and their interactions in the atmosphere.
Pollution effects on receptors have been used to establish a definition of air quality. Measurement of
pollutants in the atmosphere is expressed in units of parts per million (ppm) or micrograms per cubic meter
(ug/m®). Both long-term climatic factors and short-term weather fluctuations are considered part of the air
quality resource, because they control dispersion and affect concentrations. Physical effects of air quality
depend on the characteristics of the receptors and the type, amount, and duration of exposure. Air quality
standards specify acceptable upper limits of pollutant concentrations and duration of exposure. Air pollutant
concentrations within the standards generally are not considered to be detrimental to public health and
welfare.

The relative importance of pollutant concentrations can be determined by comparison with an appropriate
national and/or state AAQS. National and state AAQS are presented in Table 3.1-2. These are the
standards applicable to Hydrographic Basin 154 that encompasses the project area. An area is designated
by the U.S. Environmental Protection Agency (USEPA) as being in attainment for a pollutant if ambient
concentrations of that pollutant are below the National Ambient Air Quality Standards (NAAQS). An area is
not in attainment if violations of NAAQS for that pollutant occur. Areas where insufficient data are available
to make an attainment status designation are listed as unclassifiable and are treated as being in attainment
for regulatory purposes.
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Figure 3.1-2 Annual Wind Rose Ruby Hill Mine
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3.1 AIR QUALITY

The existing air quality of the project area is typical of the largely undeveloped regions of the western U.S.
For the purposes of statewide regulatory planning, this area has been designated as in attainment for all
pollutants that have an AAQS.

Particulate Matter

Table 3.1-3 summarizes particulate matter concentrations collected during 1997 to 2002 at the existing
Ruby Hill Mine site. The monitoring site is located near the Eureka High School, immediately adjacent to an
unpaved public road that is a potential source of fugitive dust. The PM;, monitors were audited and
calibrated on a quarterly basis with data reported to NDEP. A summary of nearly 5 years of monitoring data
is provided in Table 3.1-3. There were two dates on which the PM,, values exceeded the 24-hour standard
of 150 pg/m®, September 9, 1999, and July 13, 2002. In both cases, meteorological data from the site
indicate no strong wind from the direction of the mine and no unusual activity at the mine itself. Both cases
occurred during the summer months when the area is dry and hot. The road near the monitoring site is
unpaved and used frequently. As a result, the road can be very dusty. The NDEP reviewed the data and
concluded that these exceedances were most likely caused by outside sources and not the mine. Air quality
regulations allow one exceedance of the 24-hour PMy standard during a calendar year. Annual average
concentrations did not exceed the NAAQS standard of 50 pg/m® at any time during the nearly 5-year
monitoring period.

The maximum annual value, based on the arithmetic average of all four quarters in 2001, was 27.8 pg/m3,
which is less than the Nevada State and federal annual arithmetic mean particulate matter standard of
50 pg/m?®.

Table 3.1-3
Summary of Particulate Matter Measurements
Ruby Hill Mine Site 1997-2002

(Hg/m?)
Primary Collocated Primary Collocated Primary Collocated
24-hour 24-hour 24-hour 24-hour Annual Annual
Year 1% High 1% High 2" High 2" High Average Average
1997 52 51 34 34 20.9 20.2
1998 79 75 45 48 18.7 18.7
1999 194 180 55 54 21.6 19.8
2000 46 43 42 43 16.6 16.0
2001 131 130 72 73 27.8 27.5
2002 214 212 60 56 26.8 26.2
Mercury

Mercury in the atmosphere occurs almost exclusively as gaseous mercury. Oxidized forms and
methylmercury typically constitute less than 2 percent of the total concentration in air. However, virtually all
of the deposition is in the oxidized forms (Fitzgerald et al. 1991). Historically, scientists have had little
information about temporal trends in the atmosphere and treat mercury as if it were at steady state, cycling
through the atmosphere with approximately a 1-year residence time (Fitzgerald 1986, 1989). For the
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3.1 AIR QUALITY

mercury mass balance, the total mass of mercury in the atmosphere has been estimated at 5,000 to
6,000 metric tons (Fitzgerald 1986, 1989; Slemr et al. 1985). Fitzgerald (1986, 1989) provides extensive
data that place mercury deposition at approximately 6,000 metric tons per year.

Less extensive data on the major source categories for input to the atmosphere exist. Fitzgerald (1986)
estimated that approximately 2,000 metric tons entered the atmosphere from the ocean surface,
approximately the same amount from man-made sources, and the remainder from land surfaces. In round
numbers, approximately one-third of the mercury input to the atmosphere comes from each of the three
categories, ocean, land, and man-made. Other authors suggest that anthropogenic sources may be as
much as half of the total input, reducing the land evasion of mercury to approximately 1,000 metric tons.

Nriagu and Pacnya (1988) estimate that, on a global basis, approximately 1,500 metric tons of mercury
emissions per year are produced by combustion of fossil fuels. Of this, approximately 300 metric tons are
produced for electrical generation and 1,200 metric tons are from other industrial use. Waste incineration
produces approximately 600 metric tons per year and smelting and wood combustion produce
approximately 250 metric tons.

Mercury emissions to the atmosphere come from both background (ocean and land) and man-made
sources. Background sources of mercury include natural sources such as volcanoes and emissions from
abandoned mining operations. Man-made sources include both global and local sources of mercury. The
fate of mercury emissions follows a progression from the emission source to transport, deposition,
exposure, and potential human risks. From a single source such as a power plant or a mine, approximately
20 percent of the emissions are deposited locally near the source, while the remaining portion of the
mercury is dispersed regionally and even globally. The final pathway to humans for mercury exposure is
through the eating of fish with methylmercury stored in their flesh. Approximately 0.3 percent of the total
mercury emitted from a point source is deposited in lakes and streams to form a methlymercury compound
(Porcella 1994).

Speciation of mercury is important in understanding the health impacts of mercury in the environment.
Gaseous mercury must be transformed to particulate oxidized mercury to contribute substantially to the
mercury deposition and subsequent entry into water bodies where further transformation to methylmercury
makes the mercury available in the aquatic food chain (Porcella 1994).

3.1.2 Environmental Consequences

3.1.21 Proposed Action

Construction, mining, and ore processing activities associated with the proposed mine expansion would be
a source of both total suspended particulates and PMy,. Ore processing operations and gasoline and
diesel-powered vehicles and equipment would be sources of gaseous pollutants such as SO,, NO,, CO,
and volatile organic compounds (VOCs).

The air quality impact of a fugitive dust source depends on the quantity and drift potential of the dust
particles released into the atmosphere. The larger dust particles settle out near the source, while fine
particles are dispersed over much greater distances. Theoretical drift distances, as a function of particulate
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diameter and mean wind speed, have been computed for fugitive dust emissions. For a typical wind speed
of 10 miles per hour (mph), particles larger than 100 micrometers (um) are likely to settle out within 20 to
30 feet from the source. (For comparison, a human hair has a thickness of approximately 100 um.)
Particles 30 to 100 pym, depending on the extent of atmospheric turbulence, are likely to settle out within a
few hundred feet. Dust particles smaller than 30 um generally are recognized as emissions that may remain
suspended indefinitely.

Air quality in the study area would be affected by both construction and operation of mining facilities.
Reclamation activities also would cause an increase in fugitive and gaseous emissions in the local area.
Construction would result in temporary air quality impacts due to increases in local fugitive dust levels. Dust
generated from these open sources is termed "fugitive" because it is not discharged to the atmosphere in a
confined flow stream (e.g., stack, chimney, or vent). The principal sources of fugitive dust would be related
to construction activities, including land clearing, earth moving, scraping, hauling, and materials storage and
handling; drilling and blasting; truck loading operations; wind erosion from stockpiles; and ore handling
operations. In addition, other fugitive emissions impacts would be caused by mud/dirt carry-out onto paved
surfaces. The additional surface loading would cause an increase in fugitive emissions during the life of the
construction phase.

During construction, operation, and reclamation, vehicle exhaust emissions would be generated, but such
emissions would be small compared to fugitive emissions from earth moving, hauling, and other
construction activities and would not affect regional air quality. Particulate levels from construction,
operation, and reclamation activities would vary, and impacts would depend on the activity location and the
daily wind and weather. These activities would require a surface disturbance permit from NDEP, which
would require that watering or other measures be implemented to limit fugitive dust emissions. While
measures such as watering would reduce the amount of emissions from such activities, some level of
fugitive dust emissions would be unavoidable due to the nature of the work. Although some impacts on air
quality inevitably would occur during construction and reclamation, they would be transitory and temporary,
limited in duration, and would end at the completion of that particular phase of the work. Once reclamation
has been completed, pollutant concentrations would return to background levels.

Air quality impacts due to emissions from mining operations would occur throughout the operational phase
of the project. The primary pollutant would be fugitive dust particulates (total suspended particulates and
PM,o) generated by the mining operations, crushers, screens, conveyors, and other processes. Other
pollutants would include NO,, CO, and SO, from exhaust emissions from the electrical generators, vehicles,
and other fuel burning equipment. VOCs would be emitted from fuel storage tanks. All individual criteria
pollutant emission rates would be less than 250 tons per year; therefore, the proposed mine expansion
would not be a "major stationary source" as defined by the USEPA. Air pollutant sources are deemed
"major" for PSD purposes if their emissions of any criteria pollutant exceed 250 tons per year.

Sources of fugitive dust and other pollutants would include:

e Primary, secondary, and tertiary crushers
e Conveyors and stackers

e Screens

o Blasting
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e Lime or cement silo loading and unloading
e Bullion furnace and carbon reactivation kiln
e Truck loading and dumping

o Diesel generators

e Overburden and ore stockpiles

e Paved and unpaved roads

Fugitive dust emissions may be generated by wind erosion of open aggregate storage piles and exposed
areas within an industrial facility. These sources typically are characterized by non-homogeneous surfaces
impregnated with non-erodible elements (particles larger than approximately 1 centimeter in diameter). Field
testing of aggregate piles and other exposed materials using a portable wind tunnel has shown that:
1) threshold wind speeds exceed 5 m/s (11 mph) at 15 centimeters above the surface or 10 m/s (22 mph) at
7 meters above the surface, and 2) particulate emission rates tend to decay rapidly (half-life of a few
minutes) during an erosion event (USEPA 1995). In other words, these aggregate material surfaces are
characterized by a finite availability of erodible material (mass/area) referred to as the erosion potential. Any
natural crusting of the surface binds the erodible material, thereby reducing the erosion potential.

Emissions generated by wind erosion also are dependent on the frequency of disturbance of the erodible
surface, because each time a surface is disturbed, its erosion potential is restored. A disturbance is defined
as an action that results in the exposure of fresh surface material. On a storage pile, this would occur
whenever aggregate material is either added to or removed from the old surface. A disturbance of an
exposed area also may result from the turning of surface material to a depth exceeding the size of the
largest pieces of material present.

The emission factor for wind-generated particulate emissions from mixtures of erodible and non-erodible
surface material subject to disturbance may be expressed in units of tons per acre per year or other
appropriate units. In calculating emission factors, each area of an erodible surface that is subject to a
different frequency of disturbance is treated separately. For a surface disturbed daily, N = 365 per year, and
for a surface disturbance once every 6 months, N = 2 per year.

The air quality impact analysis was conducted for the proposed mine expansion using the Industrial Source
Complex (ISC3) dispersion model. ISC3 is a USEPA- and NDEP-approved air quality dispersion modeling
method for integrating the modeling results in the three terrain zones of simple terrain, intermediate terrain,
and complex terrain. A summary of predicted air emissions from the mine is shown in Table 3.1-4.

Table 3.1-4
Summary of Air Emissions
(tons per year)

Pollutant Proposed Action
NO, 0.58
CO 0.08
Total Organic Compounds 0.02
PMyq (Point Sources) 53.9
PM;, (Fugitive Sources) 93.8
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On site meteorological data for 2 years, 2000 and 2002, were used in the dispersion modeling. Results from
modeling the mine sources show that maximum concentrations of NO,, CO, SO,, and PM;q would not
exceed Nevada or National AAQS (Table 3.1-5). Modeling studies show that maximum 24-hour PMy,
concentrations including background are 41.9 (2000) and 35.3 (2002) pg/m3 at the eastern fenceline and
that annual concentrations of PMyo are 11.1 (2000) and 11.0 (2002) pg/m® also at the eastern fenceline.
Background levels of PM;, of 10.2 (24-hour) and 9.0 (annual) pg/m3 were added to the incident levels
determined from modeling. Based on these results, process and fugitive dust emissions from the facilities
would be below the 250 tons per year threshold requiring a PSD permit. Based on the results of the existing
on site monitoring data and the modeling results, it is assumed that the project would comply with all
existing air quality standards in Nevada. In addition, Homestake would continue to implement fugitive dust
control measures and monitor ambient particulate concentrations at the mine site in accordance with permit
requirements as discussed in Section 2.3.14, Applicant-committed Environmental Protection Measures.
Also, air quality permits issued by the NDEP would require Homestake to control emissions, including
fugitive emissions, from sources at the mine site due to mining activities. Homestake would apply all air
pollution controls specified in its air quality permit to reduce emissions during construction and operation of
the mine.

Table 3.1-5
PM;, Modeling Results
3
(ng/m”)
Project Fence Line Eureka High School Eureka County Fairgrounds
24-hour Concentration 31.7 6.7 6.3
Background 10.2 10.2 10.2
Total 24-hour Concentration 41.9 16.9 16.5
24-hour Standard 150 150 150
Annual Concentration 2.1 0.8 0.6
Background 9.0 9.0 9.0
Total Annual 11.1 9.8 9.6
Annual Standard 50 50 50

Particulate mercury is present naturally in the soils, overburden, and ore at the mine; therefore, mercury
would be present as a small fraction of all particulate emissions produced during the various mine
processes. Material handling; primary, secondary and tertiary crushing; conveying; and stacking are
potential emission sources of particulate mercury. Controls would be applied to each of the processes to
reduce overall particulate emissions. Mercury emissions from fugitive dust at the mine were estimated using
an emission factor of 4.70E™ tons per ton of PM,o emissions (BLM 1997a). Using this emission factor, total
particulate mercury emissions are calculated to be 2.47E® tons per year (less than 5 pounds). Point
source mercury emissions at the Ruby Hill Mine (primarily the refinery and carbon kiln) are, and
would continue to be, controlled by wet scrubbers and a retort condenser. Reported particulate
mercury emissions during the last full year of operation (2000 Ruby Hill Mine TRI Annual Report)
were less than 1 pound. The Ruby Hill Mine air quality permit issued by NDEP limits the throughput in the
retort system.
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3.1 AIR QUALITY

There would be no air quality impacts on Class | areas. There are no Class | areas within 100 kilometers of
the proposed mine expansion.

3.1.2.2 No Action Alternative

Under the No Action Alternative, the proposed mine expansion would not be developed, and related air
quality impacts would not occur. Impacts to air quality under this alternative would be limited to ongoing
mineral processing and reclamation activities and would be localized.

3.1.3 Cumulative Impacts

The cumulative impact area for air quality is shown in Figure 3.1-3. Interrelated projects are identified in
Table 2-9. Cumulative impacts to air quality would include impacts from the proposed mine expansion
emission sources, including existing mining operations and fugitive dust, impacts from any reclaimed areas
at nearby mine sites, and impacts from background emission sources (e.g., natural background from
windblown dust, agricultural activities, and public traffic on unpaved roads in the region).

As stated previously, air impacts from mining operations tend to be localized in the vicinity of the source.
The geographic extent of impacts is therefore small. For the Proposed Action, the maximum extent of
impacts greater than 1 pg/m3 generally would be less than approximately 10 kilometers (6.2 miles) from the
mine boundary. Even nearby sources would have only limited overlap with impacts from the Ruby Hill Mine
site. Since the Ruby Hill Mine site would be the largest permitted air emission source in the immediate
vicinity, its impacts could dominate any cumulative impacts to air quality.

Cumulative impacts from existing operations at the Ruby Hill Mine already are reflected in the measured
particulate levels at the site. Modeling results shown in Table 3.1-5 confirm that when impacts from the
existing mine operations and from other mines in the area are added to the new impacts from the Proposed
Action, the resultant cumulative impacts would be well below state and federal AAQS.

3.1.4 Mitigation and Monitoring

No additional monitoring or mitigation measures have been identified as no adverse impacts to air quality
would be anticipated as a result of the proposed mine expansion.

3.1.5 Residual Adverse Impacts

There would be no residual adverse impacts to air quality from the proposed mine expansion, since
reclamation and revegetation would stabilize exposed soil and control fugitive dust emissions. As vegetation
becomes established, particulate levels should return to what is typical for a dry desert environment. Once
the disturbance ceases and wind erodible surfaces are reclaimed, air resources would return to the
pre-mining condition.
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3.2 GEOLOGY AND MINERALS

3.2 Geology and Minerals
3.21 Affected Environment

This section addresses the topography, regional geology, bedrock geology, surficial deposits, seismicity,
geologic hazards, and mineral resources for the Ruby Hill Mine Expansion — East Archimedes Project. The
geologic elements discussed below also provide background information for the characterization of the
hydrogeologic conditions presented in Section 3.4, Water Quality and Quantity.

The geology and minerals study area for direct and indirect impacts is the existing Ruby Hill Mine study
area, which includes the proposed mine expansion areas. The cumulative impact area includes
Homestake’s ongoing mineral exploration area within and adjacent to the existing Ruby Hill Mine.

3.21.1 Physiographic and Topographic Setting

The project area is located at the northern end of Prospect Ridge, which forms the northern end of the Fish
Creek Range, in the Basin and Range Province of Nevada. The Basin and Range Province is characterized
by a series of generally north-trending mountain ranges separated by broad basins. This physiography
developed from extension-related faulting that was initiated approximately 45 to 20 million years ago and is
ongoing (Prowley and Dixon 2001). The ranges are uplifted fault blocks that consist chiefly of sedimentary
rocks and volcanic rocks. The basins contain sedimentary deposits that primarily were derived from the
erosion of adjacent bounding mountain ranges. These valley fill deposits can be thousands of feet thick in
the centers of the basins and consist of alluvial fans, dunes, and lakebed deposits.

Mountains and rolling hills dominate the area; the site of the proposed expansion is situated on gently
sloping alluvial fans leading into Diamond Valley.

3.2.1.2 Regional Geologic Setting

A generalized geologic map of the mine site vicinity is shown in Figure 3.2-1 and is based on a map from a
hydrogeologic report by Water Management Consultants (WMC) (2004). The rocks in the area include
Cambrian to Cretaceous-age clastic and carbonate sedimentary rocks; Cretaceous and Tertiary-age granitic
rocks; Tertiary volcanic rocks; and Quaternary-age alluvial and playa deposits. Table 3.2-1 provides
descriptions and relative ages of the rocks in the region and the project area.

The Cambrian to Permian-age sedimentary rocks are largely composed of a sequence of Cambrian to early
Mississippian-age rocks called the Eastern Carbonate Assemblage (Roberts etal. 1967). The Eastern
Carbonate Assemblage is approximately 14,000 feet thick in the Eureka area and is approximately
90 percent carbonate rock, 8 percent shale, and 2 percent quartzite. Carbonate formations in the
assemblage that host important economic deposits in the area include the Eldorado Dolomite and the
Hamburg Dolomite (which are largely mined out), and units of the Pogonip Group, which host the
Archimedes deposit.
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(base not exposed)

w
o4 NAME THICKNESS LITHOLOGIC
ERA SERIES  |=3) (feet) CHARACTER
AN <4 Alluvi 0-500 Stream and slope alluvium, terrace
Quaternary I : . uvium + gravels, and mine and smelter dumps
- ~ Unconformity
Late Tertiary Pyroxene andesite and basalt 700+ Lava flows; a few dikes and
or Quaternary small plugs
Intrusive contact and unconformity
CENOZOIC Oligocene Rhyolite tuff 400+ White, layered tuff.
or
100+ of |Chiefly intrusive plug, dikes, and breccia
Wocene Rhyoltle flows exp.| pipes; vitrophyre sill; and local lava flows.
Eocene 65 Hornblende andesite ?Igais: ::p. Dike and lava flows.
Late Quartz porphyry 0| ==————— Sills and dikes
Cretaceous
Quartz diorite =00 |==————- Intrusive plug south of Ruby Hill.
MESOZOIC Intrusive contact
Early Fresh—water conglomerate, sandstone
Cretaceous Newark Canyon Formation 200+ grit, shale, and limestone
225y Unconformity
Thin—-bedded sandy and silty lime—
Permian Carbon Ridge Formation 1,000+ |stone; some included sandstone and
dark shale.
Unconformity—Ely Limestone absent
_ Conglomerate, limestone, and
Sate Diamond Peak Formation 0-300 sandstone.
Mississippian ]
:Chulnmon Shale SOOiexp. ELO,.S‘S*:::" with thin interbedded
Middl| d Break in section 500% Thick—bedded limest locall
e an ck—bedded limestone, locally
Late Devonian Devils Gate Limestone exposed |dolomitized.
Break in tion-Nevada, Lone
Mountain, and Roberts Mountains Formations
not recognized in mapped area
|60r£’°°v|c[un Hanson Creek Formation 300xexp. | Dark—gray to black dolomite.
Unconformity?
(2 ‘ordevicion Eureka Quartzite 300+  |Thick-bedded vitreous quartzite.
Unconformity
PALEOZOIC | Early and 1.600 Chiefly cherty thick—bedded limestone
Middle Pogonip Group 1 - at top and bottom; thinner bedded
Ordovician ,830 shaly limestone in middle.
%é Bullwhacker Member 400 Thin—bedded sandy limestone.
Late §§ Catlin Member 250 Interbedded massive limestone, some
Cambrian S cherty, and thin sandy limestone.
Dunberberg Shale 265 Fissle brown shale with interbedded
thin nodular limestone.
Middle and Massively bedded dolomite; some
Late Cambrian Hamburg Dolomite 1,000 limestone at base.
5 425-450 Thin—-bedded platy and silty limestone,
Eﬁ Clarks Spring Member with yellow or red argillaceous partings.
O c
22 Fissle shale at surface; green
Middle © & | Lower Shale Member 200-225 | gjjtstone underground. s
Cambrian = Dark—-blue to black limest bed
ark—blue to black limestone; beds
Geddes Limestone 330 3-12 in. thick; some black chert.
Eldorado Dolomite 2,500% | Massive gray to dark dolomite; some
Micaceous khaki—-colored shale; some
Eorl Ploche Shale 400-500 | jrterbedded sandstone and limestone
ar
qunybﬂqn Prospect Mountaine Quartzite 1.700+ Fractured gray quartzite weathering pink
’

or brown; a few thin interbeds of shale.
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Source: Nolan 1962.
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3.2 GEOLOGY AND MINERALS

Late Mississippian and Permian-age rocks in the project area are part of the Overlap Assemblage (Roberts
et al. 1967) and include the Diamond Peak Formation (late Mississippian) and the Carbon Ridge Formation
(Permian).

The Newark Canyon Formation is Cretaceous and regionally is composed of fresh-water deposited
limestone and conglomerate. Although only 200 feet thick in the project area, it can be as much as
4,000 feet thick (Roberts et al. 1967).

Cretaceous to Tertiary-age granitic rocks in the area include a large granitic pluton at Whistler Mountain
northwest of the project area and a small pod of intrusive rocks in the Diamond Range. Granitic rocks also
are located near the Ruby Hill project area. Cretaceous-age quartz diorite (dated at approximately
106 million years ago) crops out south of Ruby Hill; this body appears genetically related to the rich
replacement ores mined in the previous century (Shawe and Nolan 1989). A large quartz feldspar porphyry
intrusive body is present in the subsurface east of the West Archimedes deposit. WMC (2004) refers to this
body as the Graveyard Flat Intrusive; it is Cretaceous in age. Rocks of similar age and composition are
found in sills that are present beneath the deposit, but also are exposed on Mineral Point to the west of the
deposit. WMC (2004) refers to the sills collectively as the Bullwacker sill.

Tertiary-age volcanic rocks present in the area include older rhyolite tuffs and intrusives and younger ash
flows, lamprophyre dikes, and basaltic andesite lavas and intrusives. Age determinations for the older group
range from 39 to 34 million years ago, whereas the younger group is 23 to 21 million years ago (Shawe and
Nolan 1989). These rocks are found in the valleys and usually are covered by Quaternary-age gravel and
alluvium.

Quaternary-age sedimentary deposits were derived from erosion of the surrounding mountains. The earlier
Pleistocene deposits are composed of alluvial fans, slope wash, and talus. Later Pleistocene and Holocene
(Recent) deposits contain less slope wash and alluvial fan deposits and more fluvial and channel deposits.
Silt and clay playa deposits are the most recent deposits in Diamond Valley (Nolan 1962). Alluvial deposits
are as much as 7,500 feet thick in the center of Diamond Valley (Harrill and Lamke 1968), but in the project
area, the deposits typically range from 0 to 750 feet thick.

The geologic structure in the area is very complex. Older rocks are affected by both Mississippian- and
Mesozoic-age deformation, which produced imbricate thrust sheets and related folds and high-angle faults.
Present topography resulted from Basin and Range faulting that has overprinted or segmented structural
blocks created by previous tectonic activity. Major fault zones of the region are shown in Figure 3.2-1; these
faults have aided in recognition of distinct structural domains or blocks. The project area and the historic
Ruby Hill deposits are located in a block in which the rocks have been folded and faulted (Nolan 1962). The
block is bounded on the west by the Spring Valley fault, which accounts for several thousand feet of
Pleistocene- and late Tertiary-age motion. This fault, along with the eastern branches of the
Jackson-Lawton fault zone, are largely responsible for uplift and the present relief of the Prospect Ridge
block.

Mineral deposits in the Eureka Mining District primarily are confined to a few stratigraphic units
(Roberts et al. 1967). The Eldorado Dolomite hosts the rich gold, silver, and lead replacement deposits
mined at Ruby Hill in the previous century, as well as the deep Fad resource defined and partly developed,
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but not mined, during the period from 1940 to 1965. The Hamburg Dolomite hosts the T.L. ore body
southwest of the Archimedes deposit and a group of deposits farther south in the district, including the
Windfall and Ratto Canyon ore bodies. Pogonip Group rock, especially the upper portion of the Goodwin
Limestone, hosts most of the West Archimedes gold deposit. Carbonate rocks of the Windfall Formation
host a few district deposits, including the Holly replacement ores mined from 1915 to 1927. All
mineralization in the district is believed to be related either to Cretaceous-age intrusive bodies or to
Tertiary-age hydrothermal activity.

3.21.3 General Site Geology

Stratigraphy

The general site geology is illustrated in Figure 3.2-1. The stratigraphy in the immediate project area
includes most of the major rock types listed in Table 3.2-1. Cambrian rocks and the granitic plutons exposed
on Prospect Ridge to the southwest would not be exposed by the proposed pit expansion. The Quaternary
Alluvium, Volcanic Tuff, Cretaceous Quartz Porphyry, and Pogonip Group rocks would be affected by the
Proposed Action. The ore associated with the proposed pit expansion primarily would come from the
Goodwin Limestone of the Pogonip Group (WMC 2004). The overlying alluvium has a varying thickness and
would be removed as overburden. Most of the proposed project components, including the pit, waste rock
disposal areas, and heap leach expansions, would be located on alluvium, which is part of extensive alluvial
fan deposits on the margins of the Fish Creek Range.

Structure

The project area lies within the Prospect Ridge block and the major faults of the project area, as identified by
previous field work and drill data, include the Jackson, Holly, Bowman-150, and Austin Canyon faults
(Figure 3.2-1). Fault traces are not well exposed in the area. These faults appear to include both Basin and
Range and older (Cretaceous) offsets. Most are believed to be high-angle normal faults. The Jackson,
Bowman-150, and Holly faults probably represent the most offset; the latter two would be prominent in the
pit. The Bashful Molly and Austin Canyon faults may include some strike-slip component.

Most of the suspected major faults strike north-northwest or north-northeast and represent several hundred
or more feet of offset; most appear to dip steeply to the east. Much of this offset is believed to have occurred
prior to mineralization and may be related to thrust faulting that preceded Basin and Range faulting, which
has obscured the earlier deformation. Best examples of Basin and Range offset are the Spring Valley and
Xenophon/Graveyard faults, but some suspected faults north of the pit with northwest and northeast
orientations appear to record Basin and Range adjustments.

Mineralization and Pit Geology

The Archimedes deposit is a disseminated gold deposit hosted by Ordovician-age carbonate rocks. Primary
hosts include the upper portion of the Goodwin Limestone and the lower Ninemile Formation. Beds in the
project area mostly strike northwest and dip gently northeast. Economic gold concentrations appear to
correlate with minor faults lying between the Holly and Jackson faults, on the west and east sides of the
deposit, respectively (WMC 2004). These less-obvious faults, including sets with northeast and
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west-northwest orientations represent modest offsets. Ore zones are confined mostly to tabular, elongate
jasperoid bodies and lenses of stained, decalcified limestone. Gold is present as finely disseminated
particles and originally was deposited with various sulfide species from hydrothermal solutions that
circulated through permeable horizons and along fault zones. Oxidation of mineralized bodies extends more
than 700 feet in the project area, and virtually all ore in the proposed pit expansion area is oxidized.
Figure 3.2-2 shows a generalized cross-section through the pit.

Other metals besides gold are present in the area but not in identified economic concentrations. Small
bodies of lead, silver, and gold ore were extracted from the Holly and Bullwhacker mines southwest of the
existing pit, and some pyrite-bearing lead, zinc, gold, and silver-rich zones have been identified beneath the
eastern portion of the Archimedes deposit. The oxidized Archimedes ores contain anomalous amounts of
arsenic, mercury, and antimony, and arsenic sulfide minerals have been identified in drill core and cuttings
from deeper in the system.

Mineral Resources

Other than the ore identified for mining, no other mineral resources have been identified in the area of the
Proposed Action. The following summarizes mineral resources in the general vicinity of the project.

Metallic and Non-metallic Minerals. Metallic mineral resources typically are associated with the region.
The Eureka mining district is famous for silver and lead. There are some minor occurrences of copper and
other base metals (Nolan 1962). Industrial rock and mineral operations in the area include gypsum and
barite mines far to the north and possible sand and gravel operations in the local area. Only minor amounts
of silver have been detected in the proposed project area.

Oil and Gas. Oil production has been established in Pine Valley in the northeastern corner of Eureka
County. The Blackburn Field, discovered in 1982, was the first commercial oil field in Nevada to be
established outside of Railroad Valley (Garside et al. 1988). As of the end of 2003, the Blackburn Field has
produced over 5 million barrels of oil (Nevada Division of Minerals 2004b). Oil and gas exploration has been
conducted in the northern end of Diamond Valley without commercial success. In 1954, Diamond Valley
Corporation drilled an exploratory well in Section 15, T26N, R54E to a depth of 1,072 feet, and in 1956,
Shell Oil Company drilled an exploratory well to a depth of 8,042 feet in Section 30, T23N, R54E in Diamond
Valley (Harrill and Lamke 1968). An oil and gas test recently was drilled by Noble Energy in Section 22,
T24N, R54W. The well was plugged and abandoned in January 2004. The wells did not recover
commercially producible oil or gas. There is no known oil or gas potential in the project area.

Geothermal Energy. In the northern part of Diamond Valley, springs are warm and considered to be
fault-controlled, deep-circulating groundwater (Harrill and Lamke 1968). The Shipley Hot Spring is located
on the east side of the Sulphur Spring Range in the northwest part of Diamond Valley. The spring is
reported to be greater than 37 degrees centigrade (Shevenell et al. 2000). No other geothermal sources are
indicated in Diamond Valley. The nearest geothermal energy project is the Beowawe Plant approximately
100 miles northwest of the site. There is no geothermal activity associated with the proposed project site.
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3.21.4 Faulting and Seismicity

Faulting

No active faults have been reported in the project area. An active fault has been defined as a fault for which
movement has occurred within the last 10,000 to 11,000 years before present (Hart and Bryant 1997). A
potentially active fault is a fault that has had surface movement within the last 1.6 million years (Quaternary
time). In the project area, movement on the Western Diamond Mountains Fault Zone most likely would
generate ground motion in the area. The Western Diamond Mountains Fault Zone is located north to south
along the western edge of the Diamond Mountains and is distinguished by linear scarps along the base of
the mountains (U.S. Geological Survey [USGS] 2004a). The Western Diamond Mountains Fault Zone is a
Quaternary-age fault and therefore is capable of potential activity; however, it is not classified as an active
fault. At the south end of the mountain range, the fault zone splays into two branches. One branch turns to
the southwest and ends approximately 4.5 miles northwest of Eureka, Nevada. The other branch runs due
south along the edge of the mountains through Eureka, Nevada. The USGS did not identify Quaternary
faults along the western side of Diamond Valley along the Sulphur Spring Range front (USGS 2004b).

Seismicity

The proposed project site is located in an area of less seismic risk than other parts of Nevada. Seismic
activity in the area is common, but the recorded events in the region are not generally of strong magnitude.
According to the Nevada Seismological Library earthquake database at the University of Nevada Reno,
there have been 110 events greater than 3.0 Richter magnitude within an approximate 60-mile radius of the
site from 1852 to July 2004 (Nevada Seismological Library 2004). The strongest event was an estimated
5.0 magnitude earthquake approximately 10 miles east of the site on April 2, 1875.

USGS seismic hazard data and mapping indicate that ground motion in the project area from a maximum
credible event would be approximately 10.3 percent of the acceleration of gravity, with a 10 percent
probability of exceedance in 50 years. The estimate of ground motion from a strong earthquake in the area
indicates that ground motion is not likely to constitute a hazard in the project area.

3.2.2 Environmental Consequences

Impact issues related to geology and minerals include: 1) the extraction and disposition of large amounts of
earth materials resulting in permanent changes to topography and geologic materials, 2) creation or
exacerbation of geologic hazards from project development, and 3) impacts to potential future resource
availability.

3.2.21 Proposed Action

Direct impacts of the Proposed Action on geologic and mineral resources would include the generation and
permanent disposal of approximately 60 million tons of rock overburden, 130 million tons of alluvial
overburden, and 18 million tons of ore. In addition, approximately 744 acres of alluvial fan deposits would be
disturbed. Mined ore permanently would be removed from existing reserves.
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The Western Diamond Mountains Fault is the nearest known fault to the project area that could cause
ground motion in the event of an earthquake generated from the fault. USGS ground motion hazard maps
indicate that there is a low probability that ground motion presents a hazard at the site. There are no
identified geologic conditions that would be exacerbated by project activities that would result in geologic
hazards. The slopes of the expanded pit, waste rock disposal, and heap leach facilities would be
constructed to conform to regulatory standards to minimize instability. As discussed in Section 2.3.14,
Applicant-committed Environmental Protection Measures, the designs for the waste rock disposal and heap
leach facilities would be based on the stability modeling results that were used for the existing facilities, and
geotechnical investigations of the pit would continue to assist in optimizing final pit design. In addition, these
facilities would be visually monitored to identify any potential stability problems.

Existing geologic information and condemnation drilling results indicate the proposed project would not
preclude access to other mineral resources (metallic and non-metallic minerals, oil and gas, and geothermal
energy) since there is a low probability of those resources to exist below the footprint of the project.

3.2.2.2 No Action Alternative

Under the No Action Alternative, the proposed mine expansion would not be developed, and associated
impacts to geology and minerals would not occur. As active mining has been completed at the existing Ruby
Hill Mine, there would be no additional removal of ore or overburden from the pit or further alteration of the
original topography in the mine area.

3.2.3 Cumulative Impacts

Surface mining activity affects geology and mineral resources by excavating, modifying, or covering natural
topographic and geomorphic features and by removing mineral deposits. Historically, this area has been
mined for many commodities. The cumulative impact area for geology and mineral resources is shown in
Figure 3.2-3. Interrelated projects are identified in Table 2-9.

Disturbances from mining have included open pit and underground mines, waste rock and tailing disposal
areas, heap leach ore milling and processing, and exploration (road construction and drilling pads).
Production in this district has included gold, silver, and other metals. The estimated cumulative area of
disturbance by past mining activities is shown in Table 2-9. The Proposed Action incrementally would add to
the alteration of topography and permanent removal of ore resources in the cumulative impact area.

Based on the identified occurrence of additional gold mineralization at depth beneath the existing pit and
proposed pit expansion areas at the Ruby Hill Mine, and pending the outcome of additional exploration
drilling and feasibility studies, underground mining may occur at the mine site in the reasonably foreseeable
future. If developed, no additional alteration of existing topography would be anticipated, based on the use
of underground mining methods (including concurrent backfill) and the use of existing processing facilities.
As the extent of the potential economically recoverable mineralization has yet to be determined, the
cumulative interaction with the Proposed Action relative to the removal of ore resources cannot be
quantified at this time.
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3.24 Mitigation and Monitoring
No monitoring or mitigation measures are recommended for geology and minerals.

3.2.5 Residual Adverse Impacts
Residual adverse impacts associated with the Proposed Action would include the generation and
permanent disposal of approximately 190 million tons of waste rock and alluvial overburden, the permanent

removal of approximately 18 million tons of ore, and the disturbance of approximately 744 acres of alluvial
fan deposits.
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3.3 Paleontology

The paleontological resources study area for direct and indirect impacts is the original Ruby Hill Mine study
area, which includes the proposed mine expansion area. The cumulative impact area generally ranges from
U.S. Highway 50 on the north and east to Hoosac Mountain on the south and the Mountain Boy Range on
the west.

3.3.1 Affected Environment

In the larger cumulative impact area, the Pogonip limestones located near Prospect Peak and Hoosac
Mountain (approximately 5 miles to the south of the existing Ruby Hill Mine) contain abundant invertebrate
fossils of Early and Middle Ordovician age (Nolan 1962). Cambrian to Cretaceous-age sedimentary rocks
that include primarily sandstone, quartzite, shale, or conglomerate with some interbedded limestone or
dolomite are located near the Locan Shaft. Early Cambrian-age invertebrate fossils have been found in both
the shales and limestones of this formation (Nolan 1962).

South of Prospect Peak and along the Prospect Ridge, the Secret Canyon Shale contains fossils of Middle
Cambrian age. The late Ordovician-age Hanson Creek Dolomite found at Roberts Creek Mountain and at
Wood Cone, southwest of Eureka, is fossiliferous. The Devils Gate Limestone, found on the west side of
Spring Valley, west of the Prospect Mountain tunnel, and at the head of Mountain Valley, on the south flank
of Prospect Peak, contains abundant Devonian-age fauna including brachiopods, gastropods, and
stromatoporoids. The Diamond Peak Formation, which outcrops in the lower Windfall Canyon area and on
the lower eastern slopes of Hoosac Mountain, is abundantly fossiliferous and contains invertebrate fossils of
Late Mississippian age. The Permian-age Carbon Ridge Formation, located along the eastern border of the
Eureka mining district, consists mostly of limestones and has an abundant fossil assemblage, characterized
especially by fusulinids. The Early Cretaceous-age Newark Canyon Formation, which generally lies just
south of Eureka to the southern border of the Eureka Mining District and from the western slopes of McCoy
Ridge to the summit of Hoosac Mountain, commonly contains gastropods and clams. Plant fragments,
including silicified wood, have been found in the formation and fish remains and bone also have been
identified. Cambrian-age limestone beds with the Hamburg Dolomite locally are fossiliferous and have
yielded varied assemblages. Hamburg Dolomite crops out on Adams Hill, north of Ruby Hill (Nolan 1962).

In the study area, exposed geologic formations located within the proposed expansion area consist largely
of Pleistocene-age alluvium, Upper Cretaceous-age quartz porphyry, and Cambrian- to Ordovician-age
sedimentary rocks, primarily composed of limestone and dolomite with some interbedded sandstone and
shale (Nolan 1962). Of these formations, the Ordovician-age Pogonip Group and the Cambrian-age
Dunderberg Shale have been identified as containing paleontological resources.

Pogonip Group limestone underlies the proposed heap leach pad expansion and pit expansion areas.
Exposures of Dunderberg Shale are located immediately adjacent to the proposed heap leach pad
expansion and pit expansion areas. As discussed above, Pogonip limestones located near Prospect Peak
and Hoosac Mountain are known to contain abundant invertebrate fossils of Early and Middle
Ordovician-age (Nolan 1962). Limestone beds in the Dunderberg Shale are highly fossiliferous and have
yielded large and varied invertebrate fauna of Late Cambrian age. Similar fossils have been recorded from
many other localities in eastern Nevada (Nolan 1962).
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No paleontological resources of critical scientific or educational value are known to occur within the study or
cumulative impact areas. The nearest important fossil locality in the vicinity of the proposed mine expansion
is near Conical Hill, approximately 8 miles east/northeast of the mine. No vertebrate fossil localities are
known to occur within the existing Ruby Hill Mine area (Henry 1996).

3.3.2 Environmental Consequences
3.3.21 Proposed Action

Invertebrate and paleobotanical fossils occur in rocks of the Pogonip Group and Dunderberg Shale. Both of
these geologic units are found underlying or in the vicinity of the proposed heap leach pad expansion and pit
expansion areas and potentially portions of the East and West waste rock expansion areas. However, none
of these fossils appear to be unique or site-specific to the project area, and no project-related impacts to
scientifically significant or critical fossil resources requiring protection are anticipated. None of the
paleontological resources identified in the area of the Proposed Action appear to have critical scientific or
educational value (Henry 1996).

Because fossils usually are buried, their locations cannot be confirmed until excavation occurs. If
paleontologically significant fossiliferous deposits, particularly vertebrate fossils, are located during
construction, operation, or reclamation, measures would need to be taken to identify and preserve the
fossils. Potential direct impacts to paleontological resources from the proposed mine expansion would be
limited to areas of disturbance.

3.3.2.2 No Action Alternative

Under the No Action Alternative, the proposed mine expansion would not occur. Ongoing mineral
processing at the existing Ruby Hill Mine would continue; however, no new ground-disturbing activities
would occur. As a result, there would be no direct impacts to paleontological resources beyond those that
may have occurred during previous construction and mining activities. Indirect impacts (e.g., erosional
effects and potential collecting) would continue to occur at a rate similar to what is currently occurring in the
area. Data that would have been obtained from mitigation of deposits that may have been impacted under
the Proposed Action would not be collected.

3.3.3 Cumulative Impacts

The cumulative impact area for paleontological resources is shown in Figure 3.3-1. Interrelated projects are
identified in Table 2-9. Portions of the cumulative impact area lie on known fossiliferous geologic deposits.
However, none of the fossils in formations exposed within the cumulative impact area have been identified
as scientifically critical, significant, or unique; all are relatively common throughout Nevada (Nolan 1962).
Therefore, no cumulative impacts to scientifically significant or critical fossils are anticipated.
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3.3.4 Mitigation and Monitoring
Issue: Disturbance of scientifically significant fossils.

Mitigation Measure P1: If scientifically significant fossils, such as vertebrate fossils, are discovered during
mine expansion activities, operation, or reclamation, steps would be taken to identify and preserve them.
Homestake would contact the BLM paleontologist in the Battle Mountain Field Office to determine the steps
necessary for dealing with the fossils.

Effectiveness: This measure would allow for the evaluation of the importance of any vertebrate fossils that
may be discovered and provide adequate time for their preservation or data recovery.

3.3.5 Residual Adverse Impacts
Since no known scientifically significant paleontological resources have been identified in the mine

expansion area, no adverse impacts to the resource are anticipated, and no residual adverse effects are
expected to occur.
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34 Water Quality and Quantity

3.4.1 Affected Environment
The water quality and quantity study area for direct and indirect impacts is southern Diamond Valley. The
cumulative impact area encompasses the projected area of groundwater drawdown and mounding
associated with the Proposed Action.

3.41.1 Surface Water

Hydrologic Setting

The proposed Ruby Hill Mine Expansion — East Archimedes Project is located in the southern end of
Diamond Valley approximately 0.7 mile northwest of Eureka, Nevada. Diamond Valley is an intermountain
valley, with an area of approximately 735 square miles, and is bounded on the east by the Diamond
Mountains and on the west by the Sulphur Spring Range, Whistler Mountain, and the Mountain Boy Range.
The southern boundary is formed by the Fish Creek Range and the northern boundary by the Diamond Hills
(Harrill and Lamke 1968). Due to these surface boundaries, Diamond Valley is a closed hydrographic basin
except for inflow through Devils Gate. Devils Gate is a topographic low point between Whistler Mountain
and the Mountain Boy Range and permits surface and subsurface inflow from Antelope, Kobeh, and Monitor
valleys (Harrill and Lamke 1968). Garden Valley also contributes subsurface flow to the Diamond Valley
basin (WESTEC 1996a). For the purposes of this SEIS, the Diamond Valley Hydrographic Basin has been
subdivided into two hydrographic subareas: the North Diamond Subarea and the South Diamond Subarea.
The Diamond Valley Hydrographic Basin and the North and South Subareas are shown in Figure 3.4-1.
The proposed project area is located within the southern portion of the South Diamond Subarea.

Surface Water Inventory

A few perennial streams occur in Diamond Valley and are located on the western slopes of the Diamond
Mountains (Harrill and Lamke 1968). During very wet years, the channel at Devils Gate and the ditch in
Eureka may carry minor amounts of water throughout the year. The only ephemeral streams carrying a
substantial snowmelt volume also are located in the Diamond Mountains. Most of the ephemeral and
perennial streams flow radially inward from the mountains toward the playa in the north-central part of
Diamond Valley and have maximum flow near the base of the mountains. Stream flow diminishes
downslope on the alluvial apron because of increased infiltration and evapotranspiration (Harrill and
Lamke 1968). No perennial streams are found in the southern region of Diamond Valley. Sixteen intermittent
drainages, trending south to north, were identified within the project area by WESTEC (1996a). These
drainages were dry at the time of identification and probably carry flow only during precipitation events or
seasonal snowmelt.

A waters of the U.S. (WUS) survey previously was conducted within the project area (WESTEC 1995a).
Seven of the 16 intermittent drainages located within the existing Ruby Hill Mine area initially were identified
as potential WUS. These drainages support only upland vegetation. Following a field review of these
drainages, the U.S. Army Corps of Engineers (USACE) determined that these drainages were not
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3.4 WATER QUALITY AND QUANTITY

jurisdictional WUS (USACE 1996). The intermittent drainages in the mine area are shown in Figure 3.4-2;
wetlands are not present within the project area.

Several springs are found in the northern and northwestern portions of the North Diamond Subarea. In the
South Diamond Subarea, a few small springs occur along the east side of the valley. Most of the springs in
Diamond Valley occur near the bases of alluvial fans (Harrill and Lamke 1968). No springs were identified
inside the original Ruby Hill Project area during previous surveys (WESTEC 1996a). A regional survey in
June 1995 located seven springs and one seep between 2.5 and 3.5 miles away from the existing West
Archimedes Pit. All of the springs and the seep were found to the south and southeast of the project area,
which is hydraulically upgradient from the Ruby Hill Project. Eureka County (2005) provided a list of
selected springs of interest to the County; these springs are listed in Table 3.4a and are shown in
Figures 3.4-5 and 3.4-6 of the Final SEIS.

Table 3.4a
Selected Spring Locations

Map Location Name Water Right Holder of Record
A House Spring Leonard Fiorenzi
B Corral Spring Leonard Fiorenzi
c Landslide Spring Leonard Fiorenzi
D Fipps Spring William Fipps

Source: Eureka County 2005.

Flood Hydrology

Surface water at the Ruby Hill Mine generally flows from south to north across the site. Most of this surface
flow is from storm runoff. No perennial streams exist at the site. The average annual precipitation for the
Ruby Hill Mine, for the period from 1952 to 1992, was 12.64 inches; average annual snowfall was
66.5 inches (WESTEC 1996c). Total precipitation for the 10-, 25-, and 100-year, 24-hour storm events is
2.1, 2.6, and 3.2 inches, respectively (WESTEC 1996¢).

Surface Water Quality

Waters of the State of Nevada as defined in the Nevada Revised Statutes, Chapter 445, Section 445.191,
Waters of the State Defined, include but are not limited to the following: 1) all streams, lakes, ponds,
impounding reservoirs, marshes, water courses, waterways, wells, springs, irrigation systems, and drainage
systems; and 2) all bodies or accumulations of water, surface or underground, natural or artificial. Water
quality standards for state waters have been established by the State of Nevada and are described in the
NAC, Chapter 445, Sections 445A.118 through 445A.225. Water quality criteria and standards are
presented in Table 3.4-1.

The chemistry of the ephemeral streams in the project area is not known; even during sampling in 1995, a
fairly wet year, all drainages were dry.
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3.4 WATER QUALITY AND QUANTITY

Table 3.4-1
Water Quality Criteria and Standards for Nevada

Drinking Water Standards’ Nevada Agriculture Standards Aquatic Life Criteria®
USEPA cCC* | Nevada 96-hour
USEPA (chronic (chronic
Parameter’ USEPA Primary Secondary Nevada Irrigation Stock Water criterion) standard)
Arsenic (As ll) 0.05 - 0.05 0.10 0.20 0.15 0.18
Aluminum - 0.05 to 0.20 - - - 0.087° -
Barium 2.0 2.0 2.0 - - - -
Beryllium 0.004 - 0 0.100 - - --
Cadmium 0.005 - 0.005 0.01 0.05 0.00025 0.001
Chloride - 250 250 (400)° - 1,500 - -
Chromium (Cr lll) 0.10 0.10 0.10 1.0 0.074 0.100
Chromium (Cr Vi) - - - - - 0.011 0.010
Copper -7 1.0 - 0.20 0.50 0.009 0.010
Cyanide 0.20 - 0.20 - - 0.0052 0.0052
Fluoride 4.0 20 - 1.0 2.0 - -
Iron - 0.30 - 5.0 - 1.0 1.0
Lead -7 - 0.05 - - 0.0025 0.001
Magnesium - 150 - - - - --
Manganese - 0.05 - 0.20 - - --
Mercury 0.002 - 0.002 - 0.01 0.00077 0.00012
Nickel 0.10 - 0.0134 0.20 - 0.052 0.134
Nitrate (as N) 10 - 10 - 100 - -
pH (standard units) - 6.5-85 6.5-8.5 45-9.0 5.0-9.0 - -
Selenium 0.05 - 0.05 0.02 0.05 0.005 0.005
Sulfate - 250 250 (500)° - - - -
TDS - 500 500 (1,000)° - 3,000 - -
Thallium 0.002 - 0.013 - - - -
Zinc - 5.0 - 2.0 25 0.120 0.090

"The more stringent of USEPA and Nevada drinking water standards for each parameter is applicable in Nevada.

2Units are in milligrams per liter (mg/L) unless noted.

3Criteria and standards for hardness-dependent metals calculated based on a hardness of 100 mg/L (as calcium carbonate).
4cCC = criterion continuous concentration.

5Value is based on total recoverable metal; all others are based on dissolved concentrations.

GMandatory secondary standards for public water systems.

"Action level for copper is 1.3 mg/L; action level for lead is 0.015 mg/L.

Sources: Nevada (1995) LCB File No. R128-95, amendment to NAC 445A.232; USEPA Drinking Water Regulations and Health Advisories,
February 1996.

Springs within 3 miles of the existing pit were summarized by WESTEC (1996a,c). The results of these
analyses are shown in Table 3.4-2. Of the constituents measured, all background concentrations were
below drinking water standards, except for the selenium concentration in Spring #3 and the iron
concentration in Spring #8.

3.41.2 Groundwater

Several hydrogeological investigations have been conducted within the Diamond Valley Hydrographic
Basin. These studies include an investigation of surface and groundwater quantity and quality, both
regionally and within the project area, and modeling of the effects of groundwater withdrawal on water levels
in the Ruby Hill Project area (WESTEC 1996a,b,c); investigation of the hydrogeology of Diamond Valley
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3.4 WATER QUALITY AND QUANTITY

(Harrill and Lamke 1968) and the Ruby Hill Project area (Canonie Environmental 1994); investigation of the
chemistry of the proposed pit waste rock (Scanlan Engineering 1994; WESTEC 1996d); investigation of the
hydrogeology at the proposed mine water supply wells (Scanlan Engineering 1994); and an investigation of
water-level changes in Diamond Valley (Arteaga et al. 1995). Recent studies include a hydrogeological
investigation by WMC (2004) and groundwater modeling for dewatering of the proposed East Archimedes
Pit (Jones 2004). These investigations have defined the hydrogeologic and geochemical conditions within
the Diamond Valley Hydrographic Basin and beneath the Ruby Hill Project area. Table 3.4-3 presents a
summary of the transmissivities and hydraulic conductivities of the units present within the Ruby Hill Project
area.

Table 3.4-3
Hydrogeological Data in the Project Area

Hydraulic
Associated Transmissitivity Conductivity

Test Holes' Geologic Unit Type of Test (gpdift)? (feet/second) Source
Fad Shaft Eldorado Dolomite Pumping 24,000 - Nolan 1962
HRH-444 (P) Bullwhacker Slug NA 3.4x10°® WESTEC 1996a
WB-01 (U) Bullwhacker Member® Constant Head NA 1.3x10° WESTEC 1996¢
WB-03 (U) Bullwhacker Member® Constant Head NA 9.8x10° WESTEC 1996¢
WB-06 (P) Bullwhacker Member® Falling Head NA 9.8x10° WESTEC 1996¢
WB-07 (P) Bullwhacker Member® Falling Head NA 6.6 x 10° WESTEC 1996¢
HRH-286 (P) Goodwin Formation Slug NA 1.3x10° WESTEC 1996a
HRH-1141 (P) Goodwin Formation Slug NA 2.2x10° WESTEC 1996a
HRH-1142 (P) Goodwin Formation Slug NA 6.6 x10° WESTEC 1996a
HRH-1144 (P) Goodwin Formation Slug NA 2.4 x10° WESTEC 1996a
North Collingwood Well (W) Alluvium Pumping 90,000 NA Scanlan 1994
Old South Collingwood Well (W) | Alluvium Pumping 470,000 NA Scanlan 1994
HRH-1724(U) Carbonate Rock Injection/recovery NA 3.28E% WMC 2004
HRH-1727(U) Carbonate Rock Injection/recovery NA 1.97E% WMC 2004
BRH-01(U) Carbonate Rock Injection/recovery NA 5.90E™ WMC 2004
HRH-1734(P) Alluvium Injection/recovery NA 1.64E% WMC 2004
HRH-1735(P) Alluvium Injection/recovery NA 8.20E% WMC 2004

'P = Piezometer, U = Uncased Corehole, W = Well

%gpd/ft = gallons per day per foot
*Unsaturated

Groundwater recharge, storage, and flow depend on geological conditions. Within the project area and
Diamond Valley, groundwater occurs in both alluvium and bedrock aquifers. In the alluvium, groundwater
recharge, flow, storage, and discharge are controlled by the permeability of the unconsolidated sediments.
In the bedrock, porosity, permeability, and structure (i.e., faults and fractures) control the recharge, flow,
storage, and discharge of groundwater.

Groundwater within the basin generally flows toward a valley-fill reservoir located in the North Diamond
Subarea. Regional groundwater level contours from 1950, before extensive aquifer pumping for agriculture
began, are shown in Figure 3.4-1. This reservoir is approximately 45 miles long, 6 to 12 miles wide, and
consists of alluvial and playa deposits (Harrill and Lamke 1968). Groundwater within the basin flows both in
the alluvium and in the bedrock. In the northern part of Diamond Valley, springs are warm and groundwater
is considered to be deep-circulating and fault controlled (Harrill and Lamke 1968). Artesian conditions were
encountered by Harrill and Lamke (1968) in most of the irrigation wells in the North Diamond Subarea, and
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springs and flowing wells are common along the west side of the North Diamond Subarea. In the South
Diamond Subarea, artesian conditions occur where silt and clay form overlying confining lenses. These
lenses are most common along the eastern side of the valley, but also are present in other areas (Harrill and
Lamke 1968).

The groundwater system in the project area is part of the regional Diamond Valley Hydrographic Basin.
Groundwater in the project area generally flows toward the center of Diamond Valley. Within the eastern
portion of the project area, groundwater flows to the northwest; in the western portion, it flows to the
northeast; and in the center, it flows to the north. Groundwater occurs in alluvium at the northwestern portion
of the project area and within bedrock beneath the existing West Archimedes Pit, proposed mine expansion
area, and mine facilities (WESTEC 1996a).

Hydrogeology of the Project Area

Paleozoic sedimentary rocks and Mesozoic granitic rocks form the basement assemblages throughout the
region. These rocks are exposed on Prospect Ridge and underlie the volcanic and alluvial deposits in
Diamond Valley. A detailed stratigraphic column is presented in Table 3.2-1. Paleozoic rocks consist of
highly folded thrust sheets composed of multiple formations. The granitic rocks include a quartz diorite plug
and a quartz porphyry in the form of sills and dikes. The Paleozoic rocks have been intruded by a series of
granitic plutons.

Groundwater within the basement rocks generally is stored and transmitted through a system of
interconnected fractures or fracture networks and may be stored and transmitted through solution caverns
and channels. Due to the broad variation of rock types and the complex pattern of fracturing, the hydraulic
properties of the bedrock units are highly variable.

The hydrogeology of the Paleozoic rock units is only partially understood. The Prospect Mountain Quartzite
has been found to have a low primary permeability (Nolan 1962), but it may have secondary permeability
from extensive fracturing. The Pioche Shale is commonly folded, faulted, and sheared and is relatively
impermeable (Canonie Environmental 1994). Studies of the Fad Shaft, located south of the project site,
found an extensive aquifer in the Eldorado Dolomite. These studies determined that the Eldorado Dolomite
has a transmissivity of 24,000 gpd/ft and a storage coefficient of 0.00067 at the Fad Shaft (Nolan 1962)
(Table 3.4-3).

Past mining operations have shown that the Geddes Limestone can yield large quantities of water (Canonie
Environmental 1994). The Secret Canyon Shale is often folded, faulted, and sheared and is relatively
impermeable. During the sinking of the Fad Shaft, the Secret Canyon Shale did not produce much water
(Canonie Environmental 1994). The Hamburg Dolomite is extensively fractured and may be permeable if
solution caverns or channels are present.

In the project area, the following Paleozoic basement units are present: the Eldorado Dolomite, Geddes
Limestone, Secret Canyon Shale, Hamburg Dolomite, Dunderburg Shale, Windfall Formation, and Pogonip
Group. The Pogonip Group consists of the Goodwin, Ninemile, and Antelope Valley formations. The
Graveyard Flat intrusive cuts the Paleozoic carbonate rocks. Younger units in the project area include
Tertiary rhyolite dikes, Tertiary and Quaternary volcanic tuffs, and Quaternary alluvium (WMC 2004).
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The Eldorado Dolomite is a fractured carbonate unit composed of a massive, thickly-bedded gray dolomite
with limestone beds near the base of the formation. The unit has an estimated thickness of 2,000 feet
(WMC 2004). This formation has been host to much of the mineralization in the district and has been one of
the most important units economically in the district. The flooding of the Fad Shaft during historic mining of
lead, zinc, and silver in the district occurred when fractures in the Eldorado Dolomite were penetrated
(WMC 2004), suggesting that this unit carries considerable groundwater in its network of fractures. This unit
has a transmissivity of approximately 24,000 gpd/ft (Table 3.4-3).

The Geddes Limestone is a dark blue to black carbonaceous, fine-grained limestone that is approximately
350 feet thick. The unit is highly folded and faulted, but apparently is relatively impermeable and not a
substantial water-bearing unit in the district (WMC 2004).

The Secret Canyon Shale has two members: a lower shale member, and an upper member consisting of
limestone bands separated by argillaceous partings (WMC 2004). The total thickness of the unit is
approximately 400 to 650 feet, and the unit is relatively impermeable.

The Hamburg Dolomite is a strongly fractured dolomite that historically hosted a number of mining
operations. Except for some limestone beds at its base, the unit is a massive dolomite that has been
hydrothermally altered and silicified. The unit is approximately 1,000 feet thick and carries considerable
groundwater in its fracture network (WMC 2004).

The Dunderburg Shale is a thick, brown, fissile shale that is interbedded with thin beds of nodular gray
limestone. The unit is approximately 250 feet thick (Nolan 1962). The formation is highly deformed, folded,
and faulted, and its thickness can vary considerably. The Dunderburg Shale is probably an aquiclude;
however, depending on the degree of fracturing and folding, the shale may allow storage and transmission
of water.

The Windfall Formation is subdivided into the Catlin and Bullwhacker members. The Catlin Member is
composed of interbedded massive limestones with some cherty zones and platy, sandy limestones, and is
approximately 250 feet thick (Nolan 1962). The Bullwhacker Member conformably overlies the Catlin
Member and is a sandy limestone that is approximately 400 feet thick, thinly bedded, and platy. One aquifer
test (i.e., slug) by WESTEC (1996a) of piezometer HRH-444 completed in the Bullwhacker Member
indicates that the formation has a hydraulic conductivity of 3.4 x 10°® feet per second near the north end of
the West Archimedes Pit. Two constant and two falling head tests of unsaturated Bullwhacker Limestone
indicate an average hydraulic conductivity of 2.9 x 10 ft/sec (Table 3.4-3). Both of these members are
composed mainly of limestone and thus may contain solution caverns or channels. This unit is present
beneath the Archimedes deposit and is a substantial water-bearing unit (WMC 2004).

The Pogonip Group is made up of three formations: the Goodwin, Ninemile, and Antelope Valley formations.
The Goodwin Formation is the oldest of the formations and is the main ore-producing layer for the
Archimedes deposit at the Ruby Hill Mine. The Goodwin Limestone is a massively bedded, fine to medium
grained limestone containing grey and white chert, and is approximately 1,000 feet thick (WESTEC 1996d).
Four aquifer tests by WESTEC (1996a) of piezometers (HRH-286, -1141, -1142, -1144) completed in the
Goodwin Formation indicate that the formation has an average hydraulic conductivity of 6.1 x 10 feet per
second below the West Archimedes Pit (Table 3.4-3). The Goodwin Formation is the most important
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water-bearing unit in the Ruby Hill Mine area (WMC 2004). The Ninemile Formation is the middle member
of the Pogonip Group and is composed of a fine to very fine-grained limestone, with thin shaly beds in the
middle of the formation. It is approximately 250 to 400 feet thick, and has some local mineralization
(WESTEC 1996d). Exploration drilling in the area of the proposed pit expansion indicated that little of the
Ninemile Formation is present above the Goodwin Formation. Lost drilling fluid circulation during exploration
within the Ninemile Formation is thought to be the result of caverns, solution channels, or fractures (Canonie
Environmental 1994). If these lost circulation zones are interconnected by fractures or solution channels,
transmissivities would be expected to be high. The shaly nature of the middle part of the Ninemile Formation
could act as an aquitard, depending on fracturing and dissolution, either confining or perching water. The
Antelope Valley Formation is the upper member of the Pogonip Group, but it is not found in the pit area. The
Antelope Valley Formation is similar to the Goodwin Limestone in that it is a massive bedded limestone;
however, it has a substantially lower chert component. Low water production during previous mineral
exploration below the water table indicates that this formation probably has a low permeability in the area of
the pit (Canonie Environmental 1994), including the proposed pit expansion area.

The Graveyard Flat Intrusive is a quartz feldspar porphyry that is present south of the proposed pit. Intrusive
igneous rocks have little primary permeability but may have secondary fracture permeability.

Tertiary rhyolite dikes are found exposed in the district approximately 1 mile to the southeast of the
Archimedes deposit at Target Hill. These dikes are impermeable.

Tertiary volcanic tuffs consist of air-fall tuffs that have been observed overlying the Graveyard Flat intrusive.
These tuffs thicken toward the east. Tertiary volcanic tuffs in Diamond Valley consist of a layer of rhyolite
that is approximately 100 feet thick. The rhyolite flows and dikes appear to be Oligocene to Miocene in age
(Nolan 1962) and have virtually no primary porosity, but may transmit minor quantities of water through
faults, fractures, and weathering (Harrill and Lamke 1968). Piezometer HRH-1205, completed in the
volcanics near the south end of the West Archimedes Pit, took more than 36 hours to recharge any water
(WESTEC 1996a), indicating that the transmissivity is low. In the late Tertiary to Quaternary periods, a
series of silicic pyroclastic rocks, predominantly rhyolite tuff, and a series of andesitic and basaltic flows
were deposited. These tuffs usually have little interstitial porosity (Harrill and Lamke 1968). A layer of
welded tuff has been described in the sequence and would be denser than the rest of the layer
(Nolan 1962). The entire tuff sequence has a measured thickness of up to 400 feet. The andesitic and
basaltic lavas overlying the rhyolite tuff are up to 700-feet-thick. These flows are similar hydrogeologically to
the rhyolite tuffs but chemically are very different due to the higher amounts of iron and magnesium.

Quaternary alluvium is found throughout Diamond Valley and along the mountain slopes that border the
valley. Diamond Valley is a fault-bounded basin with mountain ranges on either side. The basin is filled with
detritus derived from the ranges. These unconsolidated sediments consist of silt, sand, gravel, cobbles, and
boulders deposited as alluvial fans, intermittent streams, and occasionally as lakes. They increase in
thickness from the mountain fronts to the center of the valley, where they are up to 7,500-feet-thick (Harrill
and Lamke 1968). In the area of the proposed expansion, the alluvium is approximately 500 feet thick. The
two wells located on the Collingwood Ranch, in the northern part of the project area, were completed in
alluvium. Aquifer testing of two of these wells indicates that transmissivities range from 90,000 to
480,000 gpd/ft (Scanlan Engineering 1994). Short-term aquifer testing in other parts of Diamond Valley
indicate that transmissivities in the alluvial aquifer ranges from 27,000 to 250,000 gpd/ft (Harrill and
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Lamke 1968). Injection tests conducted by WMC (2004) in the alluvium resulted in hydraulic conductivity
values ranging from 1.6 x 10°° to 8.0 x 10° ft/sec. Calculations by WESTEC (1996a) indicate that the alluvial
aquifer in southern Diamond Valley probably is unconfined. In addition, review of well logs for Sections 28,
29, 30, and 32 of T20N, R53E indicate that no extensive clay layers exist, which could indicate a confined
aquifer (WESTEC 1996a). Figure 3.2-1 presents the general geology in the vicinity of the mine site;
Figures 3.2-2 and 3.4.3 provide east-west and north-south cross-sectional views of the project area
geology, respectively.

Fault Zones

The Prospect Hill area (Figure 3.2-1), which encompasses most of the Eureka Mining District including the
Archimedes deposit, is a faulted and folded anticline (WMC 2004). Within the Prospect Hill area are
north-trending Basin-and-Range faults, such as the Bowman and the Holly-150 faults. These are high-angle
normal faults, with varying displacement, which are post-mineralization and have the eastern side
down-faulted relative to the western side of the fault trace. Faults such as the Wiliamsburg Fault
(Figure 3.2-1) and many of the northeast-trending faults that connect to the Williamsburg Fault have
controlled the emplacement of the mineralization. The maximum displacement along the northeast-trending
faults is approximately 500 feet (WMC 2004). Important northeast-trending faults that are related to
mineralization in the Archimedes Block include the Aqua (Bullwacker) Fault, the 426 Fault, and the Jackson
Fault. An important northwest-trending fault in the Archimedes Block is the Blanchard Fault (Figure 3.2-1).

As shown in Figure 3.2-1, the intersection of northeast-trending faults and the north-trending
Basin-and-Range faults has resulted in the Prospect Hill area being broken into a number of subblocks.
These subblocks are important from the standpoint of groundwater flow, structural permeability to
groundwater movement in the carbonate bedrock, mineralization, and movement of groundwater during the
proposed dewatering of the East Archimedes Pit. The Archimedes Block is the most important block
because it hosts most of the disseminated gold mineralization and is the block that will be dewatered during
the proposed mining of the East Archimedes deposit. Groundwater movement during dewatering and during
post-closure pit refilling with groundwater will be controlled by the faults shown in Figure 3.2-1.

Faults can act as either barriers or conduits to groundwater flow. The faulting influence on groundwater flow
is dependent on the physical and lithological characteristics of the rock. Faulting of softer, less competent
rocks can form crushed and pulverized rock (fault gouge), which would act as a barrier to groundwater flow.
Mineralization along faults also can reduce or prevent the transmission of water. Faulting of harder, more
competent rock can create conduits that allow higher groundwater flow rates and greater permeability to
groundwater flow than surrounding unfaulted rock.

Within the Archimedes deposit, the Holly-150 Fault appears to be a restriction to the lateral movement of |
groundwater (WMC 2004). The Blanchard Fault, however, appears to be quite permeable to groundwater
flow. The Basin-and-Range faults appear to form restrictions to groundwater flow, as evidenced by |
changes in static water levels across the faults (WMC 2004).
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Structural Blocks in the Project Area

The project site has been subdivided into structural blocks based on geology, water levels, and groundwater
quality (WMC 2004). These blocks are expected to behave somewhat independently during pit dewatering
and pit refilling. Important blocks near the East Archimedes deposit include the following (Figure 3.2-1):

Archimedes Block. This block covers most of the proposed East Archimedes Pit area and is bounded by
the Aqua Fault on the south, the Holly-150 Fault on the west, and the Graveyard Flat intrusive on the east.
The Porcupine Block bounds the Archimedes Block on the north and is separated from the Archimedes
Block by an unnamed fault. The Archimedes Block contains mostly carbonates from the Pogonip Group and
the Windfall Formation. The block is hydraulically continuous for over 2,000 feet in depth and has static
water levels in monitor wells that range from 5,902 to 5,907 feet amsl. This block is covered by alluvium.

Holly and Jackson Blocks. The Holly and Jackson blocks form a stair-stepped set of blocks to the south of
the Archimedes Block. These blocks are covered by alluvium and contain carbonate units of the Windfall
and Goodwin formations. Water levels in monitor wells range from 5,992 to 6,435 feet amsl. The Jackson
Fault represents a major east-northeast structure that causes water levels to drop over 400 feet across the
fault zone. Parallel faults to the Jackson Fault also appear to bound groundwater flow.

Williamsburg Block. This block is a narrow north-south trending block between the Holly Fault on the east
and the Williamsburg Fault on the west. The block contains the Catlin Member of the Windfall Formation
and the Hamburg Dolomite. The static water level in the block is 5,887 feet amsl.

Bowman Block. This block lies south of the Williamsburg Block and is bounded by the Holly Fault and the
Bowman Fault. The Fad Shaft lies within this block and penetrates the Eldorado Dolomite. Pumping records
for the Fad Shaft indicate substantial groundwater inflow at an elevation of 4,660 feet amsl where a
cross-cut in the shaft crosses the Martin Fault. The static water elevation in the Bowman Block is
approximately 5,921 feet amsl.

TL Block. This is a relatively isolated block of carbonate rock bounded on the east by the Williamsburg
Fault. The primary rock unit in this block is the Hamburg Dolomite, which is water bearing. The water level in
the T.L. shaft is the static water level for this block, which is currently at 5,823 feet amsl. This block may be
hydraulically connected to bedrock north of the block boundaries.

Spring Valley Block. This block lies beneath the alluvial sediments in Spring Valley, which is directly west
of Mineral Point and the TL Block. The primary groundwater bearing units are the Bullwacker and Catlin
members of the Windfall Formation and the Hamburg Dolomite. Groundwater static elevations are
approximately 5,889 to 5,892 feet amsl.

Powerline Block. This block lies along the powerline and is immediately north of the Spring Valley Block.
The block is narrow, trends northeast, and parallels northeast-trending faults in the area. The primary
carbonate units are the Windfall Formation and the Hamburg Dolomite. Static water elevations measured in
monitor wells are 5,808 and 5,805 feet amsl. Groundwater in this block may communicate with water in the
alluvium of Diamond Valley.
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Porcupine Block. This block is situated north of the Archimedes Block. The water-bearing carbonate rock
units are the Antelope Valley, Ninemile, and Goodwin formations. The static water elevation is
approximately 5,839 feet amsl, which is 35 to 40 feet above groundwater elevations in the valley alluvium to
the north.

Graveyard Block. The intrusive and volcanic rocks that lie east of the proposed East Archimedes Pit are
part of a large block with overall low permeability. The groundwater elevation in this block is approximately
6,162 feet amsl. This water elevation was recorded from one monitor well (MW-2) screened in volcanic rock
and may not represent the entire block.

Alluvium

Saturated alluvium occurs northeast of the proposed East Archimedes Pit. This alluvial material thickens to
the north and joins the finer-grained, valley-fill alluvial sediments of the South Diamond Subarea. In the area
of the proposed East Archimedes Pit, the alluvium contains two paleochannels. The maximum thickness of
the alluvium near the proposed East Archimedes Pit is approximately 500 feet. The alluvium is moderately
cemented with calcite and has a low permeability (Table 3.4-3). The static water level in the alluvium near
the proposed pit ranges from 5,893 to 5,913 feet amsl (WMC 2004).

Water Levels

The Diamond Valley groundwater level contours for 1950 are shown in Figure 3.4-1. These contours are
based on work done by Harrill and Lamke (1968) and represent groundwater conditions before the
beginning of extensive irrigation pumping. Development and extensive agricultural pumping from 1950
through 1990 has caused a decline in groundwater levels of approximately 50 feet in the South Diamond
Subarea; in 1990, groundwater levels in the developed part of the South Diamond Subarea were declining
at a rate of 1.5 to 2.5 feet per year (Arteaga et al. 1995).

The project area groundwater potentiometric (level that water would rise to in a well) surface elevations for
1995 are shown in Figure 3.4-4. Below the heap leach facilities, process facilities, West Archimedes Pit,
and waste rock dumps, the permanent groundwater table occurs in carbonate bedrock. In the northern and
western portions of the project area, the bedrock aquifer begins a transition to the alluvial aquifer found in
Diamond Valley. The potentiometric surface of groundwater below the West Archimedes Pit and within the
project area was determined by measurement of four monitoring wells, nine piezometers, and two irrigation
wells (Jones 2004; WMC 2004). Recent groundwater elevations in the project area obtained by Homestake
from monitor wells installed prior to the mining of the West Archimedes Pit, and newer monitor wells
installed in the area of the proposed East Archimedes Pit, are shown in Figure 3.4-4.

The communication between the bedrock and alluvial aquifers is not well understood. Based on studies in
other Nevada basins (i.e., Huntington, Newark, and Long valleys), the hydraulic communication between
carbonate bedrock and overlying valley alluvium is expected to be low (Eakin 1960 and 1961). Between
1950 and 1966, groundwater levels south of U.S. Highway 50 declined 0 to 5 feet, and water levels north of
U.S. Highway 50 declined 5 to 10 feet (WESTEC 1996a; Harrill and Lamke 1968).
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Groundwater elevations beneath the project area range from approximately 5,900 to 6,200 feet amsl.
Groundwater elevations near the West Archimedes Pit to the south and southeast (upgradient) are higher
than those below the pit and range from approximately 6,000 to 6,200 feet amsl. Faults bounding the West
Archimedes Pit on the south and southeast control groundwater movement and cause a very steep
groundwater gradient outside of the pit area. The northwest-trending faults that form the boundaries of the
structural blocks found east of the Williamsburg Fault appear to restrict groundwater flow, resulting in
differing potentiometric groundwater levels in the Archimedes Block and adjacent structural blocks in the
area of the proposed East Archimedes Pit (Figure 3.2-1).

Aquifer Recharge and Discharge

Recharge to the regional groundwater basin occurs principally from infiltration of precipitation within the
valley and surrounding mountains. Infiltration of surface flow from Devils Gate and subsurface inflow from
Devils Gate and Garden Valley also contribute to groundwater in the Diamond Valley Hydrographic Basin.
Harrill and Lamke (1968) estimate recharge to Diamond Valley to be approximately 30,000 acre-feet per
year from precipitation and interbasin flow.

Recharge to the alluvial aquifer in the northern portion of the project area is principally from precipitation and
infiltration of water from ephemeral streams carrying snowmelt. Recharge to the bedrock aquifer below the
proposed pit expansion area and associated facilities is derived from infiltration of precipitation and
snowmelt into bedrock outcrops and fractures in these outcrops. It is likely that the bedrock aquifer also
contributes some recharge to the alluvial aquifer.

Water in the aquifers in the Diamond Valley Hydrographic Basin is discharged by pumping for agricultural
and domestic purposes, evaporation, evapotranspiration by vegetation, and spring discharge. The largest
discharge is from groundwater pumping for irrigation. Arteaga et al. (1995) estimated that 64,000 acre-feet
of groundwater was removed from the South Diamond Subarea for irrigation in 1990.

Well Inventory

Homestake currently owns water rights that allow pumping of 1,110 acre-feet per year (688 gpm) of
groundwater (WESTEC 1996a). Homestake purchased the water rights from the Collingwood Ranch, which
previously had used the water rights for irrigation.

A review of local well records supplied by the Nevada Division of Water Resources and discussions with
Eureka County officials indicate there are five known producing wells located near the town of Eureka (see
Table 3.4-4). Additionally, there are several shallow monitoring wells in Eureka that are part of an ongoing
hydrocarbon monitoring effort. Of the producing wells, two serve as backup water supply for the town of
Eureka (Spring Street and Atlas wells), two serve as seasonal irrigation water for city parks/lawns
(Elementary School and City Park wells), and one serves as a backup irrigation supply for a small private
residence on the northwest edge of Eureka (Melka well). The Elementary School, City Park, and Melko
wells see periodic seasonal use as weather conditions warrant. The Spring Street and Atlas backup water
supply wells have not been used for over 10 years since the installation of several production wells in
Southern Diamond Valley that now supply the town of Eureka. Also, eight known producing wells are
located in the general U.S. Highway 50 area northwest of the mine area (see Table 3.4-4). Eureka County
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(2005) also provided a list of all known wells within Sections 19 through 36 in Township 20 North,
Range 53 East; these wells are listed in Table 3.4-4a and are shown in Figures 3.4-5 and 3.4-6.

Table 3.4-4

Wells Within Potential Area of Impact

Depth Screened Interval Water Level
(feet below (feet below ground (feet below
Wells Location ground surface) surface) ground surface)
Producing Wells
Spring Street Well T19N, R53E, S13, SW, 294 214 — 284 Unknown'
Atlas Well T19N, R53E, S14, SEV4 379 290 - 379 Unknown?
Elementary School Well T19N, R53E, S14, SEV4 265 Unknown® 334
City Park Well T19N, R53E, S13, SWYa 60 40 -60 19.3
Melka Well* T19N, R53E, S14, NEV4 130 Unknown 30
Ithurralde Well T20N, R53E, S30, NWV4 200 Unknown® 49
Ithurralde Well T20N, R53E, S30, NWV4 176 100 — 176 65
Herrera Well T20N, R53E, S30, SE%4 200 120 — 130/170 — 190 125
R. Collingwood Well T20N, R53E, S32, NWV4 179 119-179 156
Minoletti Well T20N, R53E, S32, SEV4 218 120 — 200 120
Homestake Well T20N, R53E, S32, SWY. 260 180 — 260 198.2
Rowley Well T20N, R53E, S29, SWYa 350 280 — 350 145
Anderson Well T20N, R53E, S29, SW'4 300 84 — 298 50
Monitoring Wells
Eureka MW-1 T19N, R53E, S13, SW'4 14 35-135 2.9
Eureka MW-2 T19N, R53E, S13, SWY4 18 75-175 10.7
Eureka MW-3 T19N, R53E, S13, SWYa 16.5 6-16 9.3
Eureka MW-4 T19N, R53E, S13, SWY4 18.5 75-175 11.7
Eureka MW-5 T19N, R53E, S13, SWYa 16 55-155 8.8
Eureka MW-6 T19N, R53E, S13, SW'4 19 8.5-185 9.7
Eureka MW-7 T19N, R53E, S13, SWYa 16 55-155 8.1
Eureka MW-8 T19N, R53E, S13, SWYa 23 11-21 13.8

"No access available at wellhead to determine current water level.

2No access available at wellhead to determine current water level; water level was 160 feet in 1982.
®Not indicated on well log files with state.

“All information based on recollection of current owner; well log unavailable.

Groundwater Quality

Groundwater quality data for Diamond Valley are summarized in Table 3.4-5. Harrill and Lamke (1968)
found that the regional groundwater chemistry in Diamond Valley varies as the groundwater migrates from
recharge areas in the mountains to discharge areas in the northern part of the valley. In general, calcium,
magnesium, and bicarbonate are the major ions near the recharge areas. In discharge areas, sodium,
potassium, chloride, and sulfate are dominant, and evapotranspiration causes concentrations of dissolved
solids to increase (Harrill and Lamke 1968). The Nevada Bureau of Health Protection Services has adopted
the federal primary and secondary standards for groundwater used for human consumption. These levels
are listed in Table 3.4-5.

More recently, the groundwater near the project area has been studied by Canonie Environmental (1994),
WESTEC (1996a), and WMC (2004) (Tables 3.4-5 and 3.4-6). These reports include data for domestic
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Table 3.4-4a
Wells within Township 20 North, Range 53 East, Sections 19 through 36

Map Location | Section Location Current Owner

1 19 SW NW?"; | BLM, Battle Mountain
20 SW¥% SW7% | Dave Stine Farms

3 20 SW¥% SEY: | Dave Stine Farms

4 20 SEV; NE”: | Dave Stine Farm

5 21 NEY; NW?": | JJ and Bobbi Goicoechea

6 21 SEY: SEY: | Larry and Tricia Etter

7 21 SEY: NEY: | Don Morrison

8 21 SEY: SW Y | VanViiet Brothers

9 21 NW; NW % | Edwin Bishop

10 21 SEV: NW?Y; | Edwin Bishop

11 22 SW NW?": | Elaine B. Johnson

12 23 SW% NE": | BLM, Battle Mountain

13 24 SEY: SW¥ | Chad Bliss

14 24 SW¥% SEY: | Chad Bliss

15 28 NWY; SW7 | Joe Maslach

16 28 SW% SW7: | Devils Gate GID

17 28 SW¥% SW7% | Rick Rodeman

18 28 SW% SEY: | Mike and Diana Podborny

19 28 NWY SW¥ | Curtis P. Hayward

20 28 SW% NWY: | Kip & Ann Marie Merritt

21 28 NWY; SW?% | Dennis Gordon

22 28 NW; NW?”: | Norbert Walter

23 28 NEY; SEY: | Wayne Robinson

24 28 SW SEY: | Everet Haney

25 28 SW¥% SEY: | Curtis P. Hayward

26 28 SEY: NEY: | Ernie Allen

27 28 Diamond Valley Well #2

28 28 NW: SEY: | Eureka County

29 28 SEV: SEY: | Eureka County

30 28 M. VanViiet & Sons

31 28 SEY: SEY: | County Public Works Director

32 28 SEY: NEY: | M. VanVliet & Sons

33 28 SEY: NWY; | Leta Bishop

34 28 NE”: | Leta Bishop

35 29 SW SWY: | Glenn Demplsey

36 29 NWY; SEY: | David E. Groth

37 29 NE; NWY; | Ed and Jerry Anderson

38 29 SEV NW?Y;: | Ernie Taylor

39 29 SEV: SEY: | Earl A Rasmussen

40 29 NWY; SEY: | Gary Garaventa

41 29 SW SW’ | Russel Rowley

42 29 SW¥% SW¥% | Don Hull

43 29 SW¥% SEY: | G.W. Oliver

44 29 SW NW?": | Ed and Jerry Anderson

45 29 SEY: | Ed and Jerry Anderson

46 29 NW?”: | Bruce Peters

47 30 NW» NEY: | Gary Garaventa

48 30 SEV: SEY: | RC Herrera

49 30 NWY; SEY: | James Ithurralde

50 30 NW; SEY: | Jim Ithurralde
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Table 3.4-4a (Continued)

Map Plot # Section Location Current Owner

51 30 SW SEY: | Jim Ithurralde
52 30 NW: NEY: | Gary Garaventa
53 30 SW% NEY: | Gary Garaventa
54 32 NWY; NW?Y; | Homestake Mining Co
55 32 SW% SWY | Homestake Mining Co
56 32 SEY: NE”: | County Public Works Director
57 32 NW7 NW”: | Rex Collingwood
58 32 SEY NW?Y; | Fred Minoletti
59 32 SEY NEY: | County Public Works Director
60 32 SEV: NWY: | Fred Minoletti
61 32 NW7 NW: | Rex Collingwood
62 32 SW% SW?: | Devere Collingwood (Homestake?)
63 32 NW»; NWY; | Dee Collingwood (Homestake?)
64 32 SW% SWY | D. Collingwood (Homestake?)
65 34 SEY: | Helds 1/4 Ranch
66 34 SEY: NW: | County Public Works Director

Notes:

1. Location is accurate to quarter/quarter section.
2. Not all well owners may be current.

Source: Eureka County 2005.
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wells in the vicinity of the project area. WESTEC sampled four monitoring wells completed in bedrock within
the limits of the proposed mine expansion area. Two of these wells are located upgradient of the proposed
pit expansion, while two are located downgradient (one below the proposed leach pad expansion and one
below the proposed East Waste Rock Disposal Area expansion). Canonie Environmental (1994) also
presented chemistry of samples from drill holes in the project area. Water from the Fad and Holly shafts,
which were completed in the bedrock aquifers in the foothills south of Diamond Valley in the late 1940s and
early 1950s, also were sampled. WMC (2004) sampled Homestake’s monitoring wells in the project area
and reviewed Homestake monitor well results for the period of 1997 to 2004.

Canonie Environmental (1994) found that the water chemistry of the bedrock and alluvial aquifers were very
similar and concluded that the two aquifers are part of the same hydrologic system. Bicarbonate is the major
anion for all but two samples, and calcium tends to be the predominate cation. Wells located in areas of
discharge within Diamond Valley that are affected by evaporation do not fit this pattern (i.e., two wells north
of the project area).

Most of the samples analyzed contained concentrations of constituents that were within most Nevada water
quality standards, with some exceptions. Most of the domestic wells contained nitrate concentrations higher
than 10 mg/L; these high concentrations (10.9 to 235 mg/L) most likely were related to nearby septic leach
fields, cropland (agricultural fertilizer), and/or livestock areas. The Melka well, located east of the project
area, had an average arsenic concentration of 0.1 mg/L (Canonie Environmental 1994).

Groundwater quality sampling conducted by WMC (2004) found that groundwater in the Ruby Hill Mine area
was mainly calcium bicarbonate water with TDS values below 400 mg/L. Groundwater from the pumping of
well PW-1 (used in a 45-day aquifer test in the Archimedes Block) was within Nevada drinking and stock
water limits for all constituents. Groundwater from the North and South Collingwood wells and the Minoletti
well in the valley alluvium to the north of the mine site was within Nevada drinking and stock water
standards for all Nevada Profile Il constituents, and was characterized by a pH in the range of 7.5 to 7.8 and
TDS of 400 mg/L or less (WMC 2004). It also was calcium bicarbonate water. Groundwater quality in the
carbonate bedrock of the mine site was within Nevada drinking and stock water standards for most
constituents, arsenic in the mine area being the only exception with values up to 0.84 mg/L.

3.4.2 Environmental Consequences

The primary issues for water resources include the potential for: 1) a decline in water levels in either the
alluvial or carbonate aquifers due to dewatering of the proposed East Archimedes Pit; 2) a rise in water
levels in the alluvial aquifer of southern Diamond Valley due to infiltration or reinjection of groundwater
pumped during pit dewatering; 3) water quality impacts to alluvial groundwater due to disposal of water
pumped during pit dewatering; 4) formation of a post-mining pit lake in the proposed East Archimedes Pit;
and 5) mobilization of dissolved constituents from the expanded waste rock piles.

3.4.21 Proposed Action
Rock types that would be encountered during mining include oxidized carbonate rock (22.2 percent),

alluvium (68.9 percent), sulfide-bearing carbonate rock (0.9 percent), oxidized intrusive rock (5.9 percent),
sulfide-bearing intrusive rock (1.5 percent), and volcanics (0.6 percent) (Homestake 2004b). Of these rock
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types, only the sulfide-bearing intrusive rock has a net neutralizing potential (NNP) less than 20 tons of
calcium carbonate per kiloton of mined material and thus is potentially acid generating. Since sulfide-bearing
intrusive rock is a small percentage (approximately 1.5 percent) of the total waste rock that would be
generated and placed in the expanded waste rock disposal facilities, and since this rock would be
intermixed with rock with a high carbonate content and high NNP, the waste rock in the expanded waste
rock disposal facilities is not expected to be acid generating.

Surface Water Impacts

Surface Water Quantity. The proposed mine expansion is not expected to have a substantial impact on
surface water resources due to the absence of perennial streams in the project area. The proposed mine
expansion would affect intermittent drainages in the area of the pit expansion due to removal of intermittent
stream segments during construction of the East Archimedes Pit. As discussed in the Ruby Hill Project Final
EIS (BLM 1997a), the intermittent drainages in the mine area were determined by the USACE to be
non-jurisdictional WUS. Also as discussed in the Ruby Hill Project Final EIS (BLM 1997a), the nearest seep
is located 0.75 mile from the project site, and springs are located greater than 1 mile from the project. All
springs and seeps previously identified within 3 miles of the mine site are above the groundwater table and
are upgradient of the proposed mine expansion. Thus, no impacts to seeps or springs are expected from
mining, pit dewatering, or waste rock disposal.

Surface Water Quality. As discussed in Section 2.3.14, Applicant-committed Environmental Protection
Measures, Homestake has committed to maintaining or constructing diversion channels around
project-related disturbance areas. The diversions would be designed to divert flows from a 100-year,
24-hour storm event. Implementation of erosion control measures (e.g., silt fences, straw bale barriers, etc.),
outlined in the mine’s SWPPP, and concurrent reclamation would minimize runoff and sedimentation. As a
result, sedimentation effects on surface waters would be minimal. In addition, no impacts to surface water
quality are anticipated in association with the proposed expansion of the waste rock disposal areas based
on the proposed reclamation procedures that would be implemented.

Waste Rock Management

Approximately 190 million tons of waste rock would be generated by the mining of the proposed East
Archimedes deposit. The ore consists of disseminated gold in oxidized limestones of the Goodwin
Formation. Some sulfide-bearing rock exists in the deposit below the water table. These are sulfide-bearing
carbonate rock, which accounts for approximately 0.9 percent of the rock that would be mined, and
sulfide-bearing intrusive rock, which accounts for approximately 1.5 percent of the rock that would be mined
(Homestake 2004b). As a result, the waste rock primarily would consist of non-sulfide bearing rock and is
not anticipated to be acid generating. Table 3.4-7 gives the percentages of rock types in the waste rock that
would be mined.

Acid-base accounting (ABA) tests have been conducted on rock samples considered to be representative of
the rock types found in the existing West Archimedes Pit and those expected in the proposed East
Archimedes Pit. Table 3.4-7 summarizes the results of these tests and includes tests conducted for the
Ruby Hill Final EIS (BLM 1997a) as well as those conducted for this SEIS. Of 123 samples tested, only 11
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were potentially acid generating with negative NNP values. All of the other samples had NNP values above
20 tons per kiloton (T/KT). The potentially acid generating samples were sulfide-bearing intrusive rock.

Table 3.4-7

Acid Base Accounting Test Results

Proportion of | Proportion of Paste pH Acid Neutralization | Acid Generation | Net Neutralization
Number of | Waste Rock | Highwall Area | (standard Potential Potential Potential
Rock Type Samples (percent) (percent) units) (tons/1,000 tons) (tons/1,000 tons) | (tons/1,000 tons)
Oxide Carbonate 35 22.2 45.6 8.3 602 04 601
Alluvium 48 68.9 40.2 8.5 624 0.3 624
Sulfide Carbonate 14 0.9 3.0 7.3 320 70 250
Oxidized Intrusive 12 5.9 7.5 ND 28.3 14 27.0
Sulfide Intrusive 11 1.5 29 ND 56.6 60.5 -3.8
Volcanics 3 0.6 0.8 ND 80 0.5 79
Weighted Average - - - - 539 4.2 535

ND = not detectable.

Source: Homestake 2004b; Schafer 2004.

Schafer (2004) conducted geochemical tests on samples specific to the proposed East Archimedes Pit.
These tests included ABA tests, humidity cell tests, and meteoric water mobility procedure (MWMP) tests |
on rocks expected to be representative of waste rock generated during the mining of the East Archimedes
Pit. Schafer’s test results are presented in appendices to his report (Schafer 2004). Of the 72 samples that
had ABA tests, only 2 samples had negative NNP values. All other samples had NNP values greater than
20 T/KT and thus were not considered to be potentially acid generating. Schafer (2004) ran humidity cell
tests on the sulfide-bearing intrusive rock, the rock type with negative NNP values. The humidity cell tests
showed that after 24 weeks, the pH was 2.9 standard units, arsenic was 2.86 mg/L, thallium was
0.254 mg/L, zinc was 74 mg/L, aluminum was 17.2 mg/L, cadmium was 0.054 mg/L, iron was 119 mg/L,
sulfate was 707 mg/L, and the TDS was 1,020 mg/L. Some of these values (i.e., arsenic, cadmium, zinc,
and pH) exceeded Nevada irrigation and stock water standards. However, sulfide-bearing rock would
account for less than 3 percent of the waste rock to be mined and is not expected to produce any
measurable acid rock drainage due to the high neutralizing capacity of the carbonate rock and alluvium,
which would be the predominate waste rock types mined.

MWMP tests were run on 24 samples considered representative of the rock types expected to be mined and
part of the waste rock (Schafer 2004). Test results showed that the carbonate rock could have arsenic as
high as 0.072 mg/L and mercury up to 0.014 mg/L; however, these elevated values were found in only a few
samples. Similarly, the alluvium samples had arsenic up to 0.216 mg/L, but most samples were below
0.05 mg/L. Similar MWMP tests reported in the Ruby Hill Project Final EIS (BLM 1997a) showed that the
sulfide-bearing limestone could have pH values between 3.7 and 6.5 standard units, TDS values up to
4,350 mg/L and generally above 700 mg/L, sulfate values up to 2,650 mg/L with most values above
400 mg/L, cadmium up to 17.3 mg/L, and zinc up to 590 mg/L with most values between 0.1 and 0.6 mg/L.
Mercury in one sample was 0.021 mg/L, and arsenic was between 0.059 and 0.095 mg/L. MWMP tests
provide only a general guide to possible effluent water quality from rain water contacting rock. Actual effluent
water quality from bare waste rock that has been infiltrated by rain water or snow melt would depend on the
grain size of the waste rock fragments, the overall composition of the waste rock, and the length of time the
water contacts the rock.
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The geochemical tests conducted on potential waste rock from the proposed East Archimedes Pit suggest
overall that: 1) only the sulfide-bearing intrusive rocks could be potentially acid generating; 2) arsenic values
in any effluent seepage from waste rock due to rain water that may contact the waste rock should be within
Nevada stock water and irrigation standards; and 3) only the sulfide-bearing rocks, which comprise less
than 3 percent of the total waste rock, would have the potential to generate seepage elevated in sulfate and
metals. These results are similar to the waste rock studies documented in the Ruby Hill Project Final EIS
(BLM 1997a). Thus, the waste rock from the pit expansion should have similar potential impacts to surface
water quality as the waste rock in the existing waste rock piles. Over the past 7 years, no seeps have been
noted associated with waste rock stored at the Ruby Hill Mine. During concurrent reclamation, waste rock
disposal areas would be covered with growth media and reseeded; water subsequently would not be
expected to contact waste rock. Thus, acidic or metal-laden seeps are not expected from the proposed
waste rock expansion related to the mining of the proposed East Archimedes Pit.

Groundwater Impacts

Potential groundwater impacts related to the mining of ore in the East Archimedes Pit would include the
effects of pit dewatering and reinjection/infiltration of the groundwater removed during pit dewatering
operations.

Groundwater Quantity. Homestake proposes to dewater the East Archimedes Pit during mining by
pumping approximately 500 to 1,000 gpm of groundwater from the carbonate bedrock for a period of
7 years using at least four separate dewatering wells screened in major fracture systems of the East
Archimedes Pit area (Jones 2004). An estimated average dewatering rate of 860 gpm was obtained by
Homestake using a pilot 45-day pumping test (WMC 2004) and a numerical groundwater model to project
the results of the pilot test over the life of mine, which would be approximately 7 years (Jones 2004).
Dewatering is projected to lower the water level in the carbonate bedrock, mainly in the Goodwin Formation
in the Archimedes Block, from 5,910 feet amsl to 5,330 feet amsl over the 7-year period. The average
pumping rate of 860 gpm would keep the pit dry for the life of mine. Pumping rates as high as 1,000 gpm
may be needed at times to maintain the water level in the carbonate bedrock below the mine pit
(Jones 2004).

Figure 3.4-5 shows the extent of the projected 10-foot drawdown contour under the proposed
dewatering/reinjection scenario after 7 years of dewatering at an average rate of 860 gpm, and Figure 3.4-6
shows the extent of the projected 10-foot groundwater drawdown under the proposed dewatering/infiltration
basin scenario. This drawdown contour would extend out approximately 2 miles to the northeast from the
proposed East Archimedes Pit and mainly would be in the alluvial aquifer. To the south, the 10-foot
drawdown contour would be in the carbonate bedrock and would extend to just south of the Fad Shaft,
which is still within the Ruby Hill Mine boundary. Known wells within the 10-foot drawdown contour for pit
dewatering are identified in Table 3.4-4 and Figures 3.4-5 through 3.4-8. These wells are within or near the
town of Eureka and would experience a drawdown up to 20 feet after 7 years of dewatering. No related
impacts to irrigation wells in the southern part of Diamond Valley are anticipated.

It is projected that the town of Eureka, Nevada, would experience 10 to 20 feet of groundwater drawdown in
the bedrock aquifer beneath the town as a result of mine dewatering. However, due to the type of geologic
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material under the town (volcanic and carbonate bedrock), no subsidence-related effects would be
anticipated in this location.

Jones (2004) evaluated the potential for land subsidence due to mine dewatering and the anticipated
associated groundwater drawdown. Based on this evaluation, potential ground subsidence could occur
primarily in the Archimedes Block, which is crossed by U.S. Highway 50 north of Eureka, Nevada (see
Figure 3.4-7). Along this section of highway, the evaluation determined that the maximum potential
subsidence could range between 0.10 and 0.25 foot. The effects of subsidence on facilities located within
the potentially affected area would depend on the actual amount of subsidence, specific geologic material in
the area of effect (alluvium), and the type of facility (i.e., road, pipeline, transmission line, etc.) affected.
Subsidence is not expected beneath the Eureka town site due to the hydrologic isolation of the
bedrock volcanic block that lies beneath the town (WMC 2005). Drawdown in the Archimedes block
should have only minimal impact on water levels in bedrock beneath Eureka.

Groundwater pumped during dewatering of the proposed East Archimedes Pit in excess of mine water
demands would be returned to the shallow alluvial aquifer of southern Diamond Valley via reinjection or
infiltration. For reinjection, excess water would be reinjected into the North and South Collingwood wells
(Figure 3.4-5) at an approximate rate of 645 gpm. Figure 3.4-5 shows the temporary groundwater mound
that would form in the shallow alluvial aquifer by the end of mining as a result of reinjection. This
groundwater mound mainly would affect the area to the southwest of the Collingwood wells, and the 10-foot
contour for the mound would extend approximately 7,000 feet to the southwest from the Collingwood North
well. Reinjection of water from pit dewatering into the Collingwood wells could affect producing wells in
T20N, RS3E, Sections 29, 30, and 32. The wells in Section 32 could see a temporary rise in the alluvial
water table of 40 to 50 feet over the proposed 7-year period of reinjection. Wells in Section 29 and 30 would
see a rise in the water table of 10 feet or less. Following the completion of reinjection, the groundwater
mound would subside. Groundwater quality in the alluvial aquifer is not expected to be affected by
reinjection of water from the dewatering of the East Archimedes Pit, because the water quality of the
reinjected water and the groundwater in the alluvial aquifer are expected to be similar for all
constituents.

For infiltration, an infiltration basin would be constructed in the northernmost existing soil borrow pit in Spring
Valley to return excess dewatering water to the shallow alluvial aquifer in southern Diamond Valley. Under
this scenario, water would be sent to the infiltration basin at an approximate rate of 648 gpm. Figure 3.4-6
shows the temporary groundwater mound that would form by the end of mining due to infiltration of water
through the basin in Spring Valley. This groundwater mound would affect the area to the south and west of
MW-7 in Spring Valley. Groundwater quality in the alluvial aquifer is not expected to be affected by
infiltration of water through the rapid infiltration basins based on percolation tests conducted by
McClelland Laboratories (2005).

Jones (2004) projected that, with the dewatering wells shut down following the completion of mining, the
water table in the carbonate bedrock would recover, and the 10-foot groundwater drawdown contour would
move inward and reach a steady-state position within the mine boundary as shown in Figure 3.4-8. This
recovery probably would occur over a period of approximately 40 years after mining as the pit fills with water
and reaches approximately 95 percent of the final pit lake water level. In the shallow alluvial aquifer,
cessation of groundwater reinjection and/or infiltration would allow for dissipation of the groundwater mound

3.4-33



3.4 WATER QUALITY AND QUANTITY

formed during operation. The time for dissipation of the groundwater mound is estimated at approximately
10 to 20 years.

Groundwater Quality. Analyses of the groundwater samples collected during the 45-day pilot pump test
conducted by WMC (2004) showed that the water was within Nevada drinking water and stock water
standards. Monitor wells in the vicinity of the mine generally have water quality within Nevada drinking water
and stock water standards. Thus, near-surface water quality in the mine area suggests that the water
pumped and reinjected/infilirated during dewatering of the East Archimedes Pit should be within Nevada
drinking water and stock water standards. The quality of groundwater that would be pumped during the
approximately 7 years of dewatering of the East Archimedes Pit is uncertain. The groundwater would come
from deeper depths as pumping progressed and also would be drawn into the pit area from distances
farther out from the pit as the water level beneath the pit declined. The uncertainty of the water quality of the
deeper carbonate aquifers increases with pit depth and time.

As discussed in Section 2.3.6.1, Heap Leach Design and Construction, the heap leach expansion area
would be designed to be a zero-discharge facility with the capacity to contain all process fluids and meteoric
waters generated by a 25-year, 24-hour storm event. The system also would be designed to contain a
24-hour draindown resulting from power loss. Storm flows from upgradient catchment areas would be
routed around the facility by a diversion ditch system designed to pass the 100-year, 24-hour storm event.
The leach pad expansion would be constructed with a composite liner with a leak detection system that
would include separate monitoring systems for each cell. Therefore, contamination of groundwater by leach
solution is not anticipated.

As discussed in Section 2.3.15.8, Facility Reclamation, the reclamation phases for the heap leach pad
expansion area would include heap draindown; heap regrading, resoiling, and revegetation; solution
management; and pond reclamation. Two years prior to closure, a detailed permanent closure plan for the
expanded heap leach facilities would be submitted to the NDEP for approval. It is anticipated that the
draindown solution disposal plan would combine enhanced evaporation and a contained, NDEP-approved
land application system with enhanced evaporative spray nozzles installed on the heap application spray
system. This system would include recirculation of solutions back onto the heap to evaporate solutions.
Evaporative nozzles also may be used on the solution ponds to further accelerate evaporation of solutions.

Pit Lake Formation

Following the completion of mining and pit dewatering, the East Archimedes Pit partially would fill with
water. Over a period of approximately 40 years, the water level in the pit would rise to approximately
5,835 feet amsl. It is anticipated that it would take approximately 100 years for the pit lake to reach a
predicted final steady-state level of 5,861 feet amsl. At that time, groundwater inflow would be approximately
92 gpm, and evaporation from the pit lake surface would be approximately 142 gpm (Jones 2004). The
difference of 50 gpm would be made up by precipitation and highwall runoff. The pit lake would be a
terminal pit lake (i.e., no outflow) and, thus, would act as a groundwater sump.

The expected water quality in the East Archimedes Pit lake was modeled by Schafer (2004) using
geochemical tests on simulated pit lake water and the USGS geochemical modeling code PHREEQC
(Parkhurst and Appelo 1999). Pit lake geochemical modeling is a complex process that involves
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assumptions about the quantity and quality of waters flowing into the pit over time, the chemical reactions
that occur in the pit lake over time, which solid phases precipitate, the reaction between metals and solid
phases, and the amount of carbon dioxide and oxygen in the pit lake waters at various depths. The
geochemical tests and pit lake geochemical modeling by Schafer (2004) are summarized below.

Pit Lake Conceptual Model. The factors that affect pit lake water quality are: 1) the quantity and quality of
waters flowing into the pit lake; 2) the evaporation rate from the pit lake; 3) precipitation (i.e., rainfall)
amounts and runoff water quality; 4) precipitation of solids due to chemical reactions in the pit lake; and
5) stratification of the lake. Table 3.4-8 shows the representative water types used in the pit lake modeling
by Schafer (2004) and how they were simulated in the geochemical model. Figure 2-4 shows a schematic
cross-section of the rock types expected in the final pit highwall. Precipitation was set at the average value
of 11.74 inches per year, and lake evaporation was set at 45 inches per year in the model. Three stages of
filling were modeled by Schafer (2004): 1) 40 percent filling, which would occur at approximately year 5;
2) 90 percent filling, which would be at approximately year 30; and 3) 99 percent filling, which would be at
approximately year 99.

Table 3.4-8
Representative Waters for Pit Lake Water Quality Prediction

Source Description Representative Waters
Precipitation Natural rainfall that falls directly into the pit Distilled de-ionized water
lake
Groundwater inflow Groundwater, predominantly flowing through | A combination of groundwater from selected
through highwall and | carbonates, that enters the pit through wells completed in the carbonate bedrock
pit floor weathered rock exposed in the highwall aquifer and samples from the first flush of water

through the saturated columns for the oxidized
carbonate and mineralized (e.g., ore grade)
oxidized carbonate

Highwall runoff and Meteoric water that runs off of the highwall Water samples derived from various stages of
interflow or that infiltrates into the highwall and then leaching from unsaturated columns or a mixture
migrates as interflow of water samples derived from the unsaturated
columns and distilled water
Evaporation Evaporation of water from the pit lake Volume reduction of mixture of representative

surface, without any attendant chemical flux | waters by evaporation

Source: Schafer 2004.

Assumptions used in the modeling were based on the projected pit geometry at the end of mining and
included the following: 1) the pit highwall would consist mainly of oxidized limestone below 5,900 feet amsl
elevation; 2) alluvium would constitute the highwall above approximately 6,100 feet amsl; and
3) approximately 33 percent of the final pit would be covered by the pit lake. Rocks exposed in the pit
highwall below the final water level, which would affect the chemistry of groundwater flowing into the pit,
would be oxidized limestones (66.6 percent), oxidized intrusives (16.7 percent), sulfide limestones
(6.9 percent), sulfide intrusives (5.8 percent), alluvium (2 percent), and volcanics (2 percent). The proportion
of rocks expected in the highwall above the final water level, which would affect the chemistry of runoff
water, would be alluvium (56.8 percent), oxidized carbonates (32.9 percent), oxidized intrusives
(2.6 percent), backfilled waste rock (5.4 percent), and others (2.3 percent). Thus, the water quality of
highwall runoff would be determined mainly by alluvium and oxidized limestones. The water quality of
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inflowing groundwater would be affected by oxidized limestones, oxidized intrusives, sulfide-bearing
limestones, and sulfide-bearing intrusives.

Geochemical Tests. Geochemical tests were conducted on the rock types that would be in the final pit
highwall in order to determine the effect of these rock types on the quality of waters that may flow over the
rocks (highwall runoff) or flow through the rocks (groundwater inflow). The tests conducted included ABA,
humidity cells (or kinetic tests), MWMP tests, and total metals and column tests. Table 3.4-7 summarizes
the ABA tests conducted by Schafer (2004). These tests show that only the sulfide-bearing intrusives have
the potential to be acid generating. Humidity cell tests were run by Schafer (2004) and WESTEC (1996d) on
the rock types that would be in the final pit highwall. These tests showed that only the sulfide-bearing
intrusive rock type was acid generating and had the potential to release sulfate and metals. Metals of
potential concern for the pit lake were arsenic, barium, thallium, and zinc. The range of metals found in the
whole rock geochemical tests are summarized in Table 3.4-9. Not all of the metals detected in the whole
rock geochemical tests would be easily leached by either rain water or groundwater. The MWMP tests are
summarized in Table 3.4-10.

Table 3.4-9
Metal Values for Mineralized Rock Samples from the Ruby Hill Deposit

Typical Background in Carbonate Rocks Median | Minimum | Maximum
Metal' (mg/kg)** Concentration (mg/kg)

Arsenic 1 179 11 4,000
Boron 20 24 4.6 168
Barium 10 349 10 4,370
Cadmium 0.03 2.0 <0.5 86
Chromium 11 15 23 137
Copper 4 13 5.0 68
Fluoride 330 2.5 1.1 3
Mercury 0.04 1.2 <0.2 171
Nickel 20 6 2.1 76
Lead 9 79 4.0 4,130
Antimony 0.3 3.7 1.2 25
Selenium 0.9 3.2 0.2 21
Thallium No data 33 2.7 420
Zinc 20 240 23 11,700

'Concentrations that are elevated more than10-fold above typical background concentrations are shown in bold.

%mg/kg = milligrams per kilogram
*Typical concentrations in carbonate rocks from Drever (1997).

Source: Schafer 2004.

As oxide limestone is the major rock type that would be found below the final pit lake elevation, it is
anticipated that metals that could be leached from this rock type, such as arsenic, potentially would have
measurable concentrations in the pit lake. Similarly, because alluvium and oxide limestone would dominate
the pit highwall above the final pit lake, these two rock types should have the greatest influence on the water
quality of highwall runoff.
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Meteoric Water Mobility Procedure

Table 3.4-10
Results for Typical Limestone and Alluvium Samples

Oxide Sulfide

Concentration (mg/L) Limestone' Alluvium' Limestone? Sulfide Intrusive’ | Oxide Intrusive?
pH (standard units) 7.9 8.2 6.3 6.4 7.5
Total Dissolved Solids 63 174 2,256 348 183
Calcium 11 15 341 29 14
Magnesium 34 8.8 59 13 74
Sodium 3.3 24 17 8.5 19
Potassium 0.18 1.96 11 25 16
Alkalinity as Calcium Carbonate 35 77 79 11 34
Bicarbonate 34 76 79 11 34
Chloride 3.9 18.1 19.9 4.5 12.7
Fluoride 0.15 0.78 1.85 04 0.75
Arsenic 0.04 0.039 0.207 0.016 0.039
Barium 0.108 0.096 0.14 0.17 0.26
Boron 0.084 0.127 NA NA NA
Lead <0.003 <0.007 1.36 0.002 0.026
Thallium <0.001 <0.001 0.015 0.009 <0.001
Zinc <0.004 <0.05 197.1 0.18 0.4

'Results from Ruby Hill based on analysis of 12 oxidized limestone and 12 alluvium samples.
%Results from SMI (1997), Scanlan (1994), and WESTEC (1996d) based on analysis of 4 sulfide limestone, 4 sulfide intrusive, and 6 oxide intrusive
samples.

Source: Schafer 2004.

Schafer (2004) also ran column leach tests to simulate the flow of water through saturated rock types to
simulate groundwater inflow, and through unsaturated rock types to simulate flow of water over the pit
highwall rock types. In summary, the tests showed that arsenic is predicted to remain within the range of
0.03 to 0.05 mg/L during flushing of the oxide limestone but would increase from 0.027 to 0.091 mg/L in the
flushing of the unsaturated alluvium. Barium is predicted to increase from 0.14 to 0.22 mg/L in the flushing
of the oxide limestone and would increase from 0.035 to 0.125 mg/L in the flushing of the unsaturated
alluvium.

Pit Lake Water Balance and Mass Loading Model. The water balance used by Schafer (2004) for
modeling the pit lake evolution in the proposed East Archimedes Pit is shown in Figure 3.4-9. Groundwater
initially would flow into the pit at a rate of approximately 425 gpm. By year 30, the groundwater inflow rate
would be down to approximately 150 to 170 gpm, and by year 99 the groundwater inflow rate would reach
an approximate steady-state value of 92 gpm. Precipitation falling on the pit lake initially would be quite low,
because the pit lake would have a small surface area. By year 99, the precipitation influx would be
approximately 36 gpm, and the pit lake would have a surface area of approximately 59.7 acres. Highwall
runoff initially would be approximately 18.9 gpm and would decrease to approximately 13.5 gpm over time
as the pit lake reached steady-state in approximately year 99.

Direct rainfall was modeled as distilled and de-ionized water and would account for 2.3 percent of the inflow
of water in year 5 and 15.58 percent in year 99. Highwall runoff accounts for 4.3 percent of the water inflow
in year 5 and increases to 7 percent by year 99. The largest single contributor to inflow would be
groundwater inflow that mixes with the first flush of constituents from the weathered highwall rocks. This
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Ruby Hill Pit Lake

Source: Schafer 2004.
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groundwater would account for 86 percent of the flow in year 5 and 72.1 percent in year 99. Schafer (2004)
estimated the water quality in this groundwater by combining water from monitor well MW-1 (10 percent),
water that was pumped during the 45-day pilot dewatering test at PW-1 (30 percent), and 30 percent each
for water from monitor wells MW-2 and MW-6, which are located north of the proposed pit and within the
estimated drawdown cone projected by the groundwater modeling (Jones 2004). Monitor well MW-1 has
arsenic values up to 0.197 mg/L and is located just south of the final pit outline of the proposed East
Archimedes Pit. PW-1 has two sample analyses with arsenic at 0.011 mg/L and at less than 0.01 mg/L.
Monitor wells MW-2 and MW-6 have arsenic below 0.01 mg/L. Thus, the modeled influent groundwater has
a composite arsenic concentration at or below 0.03 mg/L. This water contributes an estimated 72 to
86 percent of the inflow of water used in the geochemical model for the East Archimedes Pit lake.
Figure 3.4-10 shows the groundwater influx by bench elevation used for mass loading in the pit lake
geochemical model.

Pit Lake Geochemical Model. The pit lake geochemical model for the proposed East Archimedes Pit was
constructed in four steps by Schafer (2004). The first step was to simulate the expected pit lake water at
years 5, 30, and 99 by creating synthetic mixtures using a batch mixing process that modeled the pit lake in
the laboratory. The second step was to calibrate the USGS geochemical modeling code, PHREEQC
(Parkhurst and Appelo 1999), to those batch mixing tests. The third step was to use the calibrated
PHREEQC to model the pit lake chemistry for years 5, 30, and 99. The fourth step was to adjust the
modeling for sediment/water interactions and lake mixing in year 99. During the calibration to the batch
mixing tests, Schafer (2004) made adjustments to the PHREEQC thermodynamic database for the solubility
of specific solids. The batch mixing tests and the calibration to those tests showed that the only metals
above detection limits would be arsenic, barium, nickel, and zinc.

Schafer (2004) modeled three separate cases for the proposed East Archimedes Pit lake to show the
possible range in values for constituents in the final pit lake. The three cases included: 1) no solid phases
precipitated; 2) calibrated solubilities for solid phases allowed to precipitate; and 3) theoretical solubilities in
the standard PHREEQC database for solid phases allowed to precipitate. These results are shown for
chloride, arsenic, and barium in Figures 3.4-11, 3.4-12, and 3.4-13, respectively. Chloride concentrations
were predicted to increase through time but would remain well below the Nevada drinking water quality
standard of 250 mg/L. Assuming that chemical precipitation occurs as in the batch tests and removes some
arsenic from the pit lake, arsenic was expected to increase slightly through time but to remain between 0.01
and 0.02 mg/L. Barium was expected to decrease slightly through time and to range from 0.02 to 0.09 mg/L.
Nickel and zinc concentrations decreased due to precipitation and thus are not shown as graphs.

If no solids are assumed to precipitate in the model, which is the most conservative case and not expected
to occur based on the batch mixing tests, arsenic would reach a level of 0.066 mg/L by year 99, while
barium would be below 2.0 mg/L, nickel below 0.10 mg/L, and zinc below 5.0 mg/L. If the calibrated
solubility case is used for prediction of the pit lake water quality, then arsenic would be at 0.018 mg/L by
year 99. The theoretical solubility case has arsenic at 0.014 mg/L at year 99. The pH of the pit lake would be
in the range of 8.4 to 8.7 standard units for all cases. The TDS would be in the range of 230 to 480 mgl/L,
and sulfate would be below 100 mg/L for all cases. Bicarbonate would be in the range of 100 to 240 mg/L
for all cases. Thus, pit lake water is predicted to be within Nevada stock water and irrigation water standards
for all constituents regardless of which modeling case is used.
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Ruby Hill Pit Lake Water Quality Model
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Ruby Hill Pit Lake Water Quality Model
Arsenic in Epilimnion Layer

Source: Schafer 2004.
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Ruby Hill Pit Lake Water Quality Model
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The pit lake water quality modeling by Schafer (2004) was based on: 1) the geochemical tests conducted on
the expected rock types in the pit highwall; 2) the groundwater modeling of Jones (2004) that estimated the
flux of water through these different rock types over time for years 5, 30, and 99; and 3) the assumed
proportions of water types that would constitute the mass loadings to the pit lake (Schafer 2004). These
assumptions and the compositions used for the mass loading, which were based on experimental leaching
studies and field data from monitor wells, are the main factors determining the estimated pit lake water
quality over time. The modeling suggests that arsenic in the pit lake water should not exceed the Nevada
stock water standard of 0.2 mg/L because both monitor wells and MWMP tests suggest that this is the
general upper limit for arsenic in water at the Ruby Hill Mine site.

In evaluating the East Archimedes Pit lake water quality, the BLM assessed the need for an ecological risk
assessment (ERA). This determination was based on the guidance in BLM Instruction Memorandum
NV-2004-031, Ecological Risk Assessment Guidelines for Open Pit Mine Lakes in Nevada (BLM 2004c).
These guidelines indicate “ERAs should normally be used for additional analysis when the predicted pit
water chemistry identifies a potential problem with the future pit lake.” The BLM is directed to consider the
applicable water quality standards determining the need for an ERA. In the case of the East Archimedes Pit
lake, the pit lake water quality is not anticipated to exceed stock water or irrigation standards. Therefore, the
BLM determined that an ERA was not required as part of the NEPA analysis of the proposed project.

3.4.2.2 No Action Alternative

Under the No Action Alternative, the existing mine facilities would not be expanded and no groundwater
would be pumped from or returned to the shallow alluvial aquifer. Currently permitted, ongoing ore
processing would continue to completion. Potential environmental impacts associated with the ongoing
Ruby Hill Mine operations were addressed in the Ruby Hill Project Final EIS (BLM 1997a).

3.4.3 Cumulative Impacts

The cumulative impact area for water quality and quantity is shown in Figure 3.4-14. Interrelated projects
are identified in Table 2-9. Mine-related drawdown of the groundwater table in the shallow carbonate
bedrock and the alluvial aquifer would be 10 feet at a maximum distance of approximately 2 miles from the
proposed East Archimedes Pit. In the southern part of Diamond Valley, this drawdown would be in addition
to the continuing decline of the groundwater table by approximately 2 feet per year due to irrigation
pumping. Water quality in groundwater discharged to southern Diamond Valley should be within Nevada
drinking, irrigation, and stock water standards. Pit dewatering is not expected to affect perennial springs or
seeps, because these features would be located upgradient of the pit expansion area and would be perched
above the groundwater table in carbonate bedrock. Potential underground mining at the Ruby Hill Mine has
been identified as a RFFA. If future underground mining should occur, continued dewatering likely would be
required to facilitate mining operations. Dewatering volumes, associated reinjection and/or infiltration
volumes, and potential environmental impacts would be determined during baseline studies and
groundwater modeling that would be conducted prior to the environmental permitting process.
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3.4.4 Mitigation or Monitoring

No adverse impacts to water quality are anticipated as a result of mine operations or due to water disposed
of through either injection or infiltration basins. The pit lake should be within Nevada stock water standards
for all constituents at year 99 after cessation of mining. Therefore, no monitoring or mitigation for water
quality has been identified beyond the monitoring requirements in compliance with Homestake’'s water
pollution control permit.

Issue: Water supply wells near Eureka (Spring Street, Atlas, Elementary School, City Park, and Melka
wells) could experience up to 20 feet of drawdown.

Mitigation Measure W1: Homestake would monitor water levels in several existing wells within the
town of Eureka (Atlas Park well, Elementary School well, City Park well, Vet Clinic well, and at least
two of the Ambulance Bay/Sheriff’'s Office wells), although it is noted that the Elementary School
and City Park wells are used for irrigation and would only be monitored during the non-use season.
Additionally, Homestake has committed to install and monitor four additional monitoring wells, one
near the Eureka County Fairgrounds, another near the intersection of Highway 50 and SR 278, and
two others near the southern end of Eureka (see Mitigation Measures W2 and W3). Water level
information from all of these monitoring wells would be shared with Eureka County as it is received.

Effectiveness: This measure would provide for identification of potential mine-related groundwater
drawdown in Eureka County water supply wells and a process for developing appropriate mitigation to
minimize potential impacts to water supply.

Issue: Potential subsidence-related impacts on U.S. Highway 50 northeast of the mine site, and other public
facilities within and adjacent to the highway ROW, as a result of mine-related groundwater drawdown.

Mitigation Measure W2: Homestake would install several ground surface monitoring points northeast of the
proposed East Archimedes Pit to monitor for potential ground surface subsidence. These monitoring points
would be both within and adjacent to the zone of saturated alluvium extending northeast of the mine site,
and would be monitored on a quarterly basis. In the event that mine-related subsidence should be observed
within this area, Homestake, in coordination with the applicable agencies, would develop an appropriate
plan of action to ensure that the integrity of the highway and other public facilities would be maintained.

Effectiveness: This measure would provide for early identification of potential mine-related subsidence and
a process for developing appropriate mitigation to minimize potential subsidence-related impacts to public
facilities.

Issue: Potential subsidence beneath the town of Eureka associated with groundwater drawdown
from dewatering of the East Archimedes Pit.

Mitigation Measure W3: Homestake would install two new groundwater wells in the southern end of
Eureka to monitor groundwater drawdown associated with pit dewatering. In the event significant
drawdown in near-surface groundwater levels attributable to mine dewatering were to occur,
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Homestake would coordinate with Eureka County to determine potential subsidence-related impacts
and to mitigate the impacts.

Effectiveness: This measure would identify any trends in near-surface groundwater levels that may
be attributable to Ruby Hill dewatering operations and the potential for subsidence beneath the
Eureka townsite.

3.4.5 Residual Adverse Impacts

No residual adverse impacts are expected beyond the localized groundwater drawdown associated with
removal of groundwater from the carbonate bedrock during dewatering operations and groundwater
mounding associated with reinjection or infiliration of excess dewatering water into the shallow alluvial
aquifer of southern Diamond Valley.
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3.5 Soils

The soils study area for direct and indirect impacts is the existing Ruby Hill Mine study area, which includes
the proposed mine expansion area. The cumulative impact area encompasses the 16,502-acre Ruby Hill
grazing allotment, which includes 13,945 acres of BLM-administered land and 2,557 acres of private land.

3.5.1 Affected Environment

Physiographic features that occur in the project area include alluvial fans, terraces, and an alluvial basin.
Alluvial fans and terraces are located at higher elevations within the project area and are positioned
between foothills to the south and Diamond Valley to the west, north, and east. These fans and terraces
typically include a mixture of coarse fragments (e.g., gravel and cobble) and several textures of soils
(e.g., loam, sandy loam, silt loam). Soils associated with these landforms are gently sloping to steep,
shallow to moderately deep, and well drained. A portion of the project area is located in the extreme
southern portion of Diamond Valley, which is a large alluvial basin. Alluvial basins are characterized by
nearly level to moderately sloping, well-drained soils that are moderately deep. Soil textures that
predominantly occur in alluvial basins include silt loam, silty clay loam, and sandy loam.

Twelve soils occur in the project vicinity, of which six soils occur in the proposed disturbance area. These
soils include the Umil association; Rubyhill fine sandy loam, 2 to 8 percent slopes; Bartine-Overland
association; Shipley complex; Kobeh gravelly fine sandy loam, 2 to 4 percent slopes; and Shipley silt loam,
0 to 2 percent slopes (Natural Resources Conservation Service [NRCS] et al. 1980) (Figure 3.5-1). A
summary of the physical characteristics and reclamation suitabilities of these soils is provided in
Table 3.5-1.

The Umil association is the dominant soil that occurs in the proposed disturbance area. Major soils in this
association include Umil loam, 2 to 4 percent slopes (60 percent) and Umil cobbly loam, 15 to 50 percent
slopes (30 percent). Inclusions of Holtle soils (10 percent) occasionally occur with this association. Umil soils
are located on gently sloping, old alluvial fans that are dissected deeply by intermittent drainages and have
moderately steep to steep side slopes. These soils consist of well-drained soils that formed in alluvium
mainly from limestone, dolomite, and mixed igneous material. The dominant texture of the surface soil and
subsoil is loam, which is mixed with approximately 10 to 50 percent gravel. The subsoil also is moderately to
strongly alkaline. Soil that can be salvaged for reclamation activities includes 11 inches of soil (4 inches of
surface soil and 7 inches of subsoil). A white, indurated, silica-lime hardpan is located approximately
11 inches below the soil surface with a thickness of approximately 23 inches. Barren soil is moderately to
rapidly eroded by water and moderately to severely eroded by wind.

The Rubyhill fine sandy loam, 2 to 8 percent slopes, also is a major soil present within the proposed
disturbance area and accounts for 80 percent of the soil in this map unit. Soils that may be inclusions within
this map unit include other Rubyhill and Ratto soils (20 percent). This soil occurs on old, dissected alluvial
fans with gentle to moderate slopes. Rubyhill soils are considered well-drained soils that formed in alluvium
derived from limestone and quartzite. The dominant texture of the surface soil is fine sandy loam, and the
subsoil is loam or light clay loam. The surface soil is mixed with approximately 5 to 30 percent gravel. Soil
that can be salvaged for reclamation activities includes 21 inches of soil (4 inches of surface soil and
17 inches of subsoil). The subsoil consists of 20 to 35 percent gravel and is underlain by a white, indurated,
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3.5 SOILS

silica-lime duripan that is located approximately 21 inches below the soil surface. This duripan is
approximately 29 inches thick and typically occurs 21 to 50 inches from the soil surface. Barren soil is slowly
eroded by water and slightly eroded by wind.

The Bartine-Overland association primarily consists of Bartine gravelly loam, 15 to 50 percent slopes
(40 percent) and Overland very gravelly loam, 15 to 50 percent slopes (40 percent). Soils that may be
included within this map unit include Holtle and Umil soils (10 percent) and rock outcrop (10 percent). These
soils are located on north- and south-facing mountainsides and are well-drained. These soils formed from
residuum that is mixed with shale, conglomerate, and quartzite. The dominant texture of the surface soil and
subsoil is gravelly loam. These soil textures are mixed with 20 percent gravel and 10 percent cobble in the
upper 5 inches and 50 to 70 percent coarse fragments in the subsoil. The subsoil is underlain by a
limestone bedrock layer that is located approximately 31 inches below the soil surface. Soil that can be
salvaged for reclamation activities includes the upper 14 inches of soil (5 inches of surface soil and 9 inches
of subsoil). Barren soil is rapidly eroded by water and moderately to severely eroded by wind.

The Shipley complex largely consists of Shipley silt loam, sandy subsoil variant, 0 to 2 percent slopes
(60 percent) and Shipley silt loam, 0 to 2 percent slopes (30 percent). Soils that may be inclusions within this
map unit include Alhambra and Kobeh soils (10 percent). Shipley complex soils are deep, well-drained soils
that occur on gentle slopes of alluvial fans and lake terraces. The dominant texture of the surface soil is silt
loam and the subsoil consists of silt loam and very gravelly loamy fine sand. This soil should not be
salvaged since it is strongly alkaline and contains a high percentage of coarse fragments. Barren soil is
slowly eroded by water and slightly eroded by wind.

The Kobeh gravelly fine sandy loam, 2 to 4 percent slopes, is located on medium and large irregularly
shaped alluvial fans and accounts for 85 percent of this map unit. Several soils, including Shipley, Rubyhill,
Nayped, and other Kobeh soils, comprise 15 percent of this map unit. Kobeh soils are considered
excessively drained soils that formed in alluvium primarily derived from limestone and sandstone. The
dominant texture of the surface soil is gravelly, fine sandy loam, and the subsoil is gravelly, fine sandy loam,
and gravelly, light sandy loam. The surface soil is mixed with approximately 10 percent gravel. Soil that can
be salvaged for reclamation activities includes 17 inches of soil (7 inches of surface soil and 10 inches of
subsoil). The portion of the subsoil that is not salvageable contains 30 to 60 percent gravel and is strongly
alkaline. Barren soil is slowly eroded by water and slightly eroded by wind.

The Shipley silt loam, 0 to 2 percent slopes, is located on irregularly shaped areas within small and medium
floodplains and accounts for 85 percent of this map unit. Several soils, including Alhambra and Kobeh soils,
comprise 15 percent of this map unit. Shipley soils are well-drained soils that formed in mixed alluvium and
lacustrine material and are located on alluvial fans and lake terraces. The dominant texture of the surface
soil is silt loam and the subsoil is very fine sandy loam. According to the NRCS, these soils are classified as
prime farmland soils, if irrigated (Harraman 2005). However, areas within the project area that include these
soils do not meet the criteria for prime farmland since they support desert scrub vegetation (i.e., are not
irrigated). Soil that can be salvaged for reclamation activities includes 14 inches of soil (3 inches of surface
soil and 11 inches of subsoil). The portion of the subsoil that is not salvageable is strongly alkaline. Barren
soil is slowly eroded by water and slightly eroded by wind.
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In addition to these soils, Shipley fine sandy loam, 2 to 4 percent slopes, which occurs along the northern
portion of the existing Collingwood well water supply pipeline, is classified by the NRCS as prime farmland,
if irrigated (Harraman 2005). Soils that occur in this location meet the criteria for prime farmland soils since
they currently are being used as irrigated cropland. However, these prime farmland soils occur outside of
the proposed disturbance area. As a result, they would not be affected and are not analyzed further in this
document.

3.5.2 Environmental Consequences

Soil reclamation and erosion potential are the primary issues considered in the evaluation of potential
impacts to soils. Growth media within the project area were evaluated for suitability for reclamation use.
Threshold values for soils considered poor for reclamation use were based on information provided in the
BLM Solid Minerals Reclamation Handbook H-3042-1 (BLM 1992). The soil parameters and factors to
evaluate the suitability of soils for reclamation include:

e Sodium adsorption ratio - 8 to 16 (excess sodium);
e  Electrical conductivity - 7 to 15 (excess salt);
e pH-4.5to 5 (too acidic) and 8.5 to 9 (too alkaline);

e Soil texture — sandy clay, loamy sand, and silty clay; clay greater than 60 percent is considered
unsuitable;

o Coarse fragments — 20 to 40 percent, with greater than 40 percent considered unsuitable.

Soils that exhibited a poor rating were considered unsuitable for salvage and reclamation. Poorly rated
materials have such severe problems that revegetation and stabilization would be very difficult and costly. In
the latter case, soil reapplication with better suited growth media would be necessary to establish and
maintain vegetative growth.

3.5.21 Proposed Action

Potential impacts to soil resources include accelerated soil erosion rates and loss of productivity as a result
of mining and reclamation activities. Potential soil erosion rates and off site sedimentation impacts
associated with the Proposed Action would be reduced or avoided with the implementation of interim and
concurrent reclamation activities as described in Section 2.3.15, Reclamation, and installation of erosion
control measures identified in Section 2.3.14, Applicant-committed Environmental Protection Measures.

Accelerated soil erosion rates may occur during mine operation due to removal and trampling of vegetation,
surface soil disturbance, soil compaction, and salvaging and reclamation activities. Plant cover provided by
vegetation in the project area would be removed and trampled during mine operation, thereby increasing the
potential for accelerated erosion rates. Surface disturbance and soil compaction resulting from mine
equipment use would reduce the water infiltration rate of soils and potentially increase runoff.
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Reclamation activities would include grading of slopes, re-application of growth media, and revegetation for
the majority of project components. Growth media would be applied to the expanded waste rock disposal
areas, heap leach pad expansion areas, and newly proposed storm water event pond. Growth media
present along access and haul roads, diversion channels, and overflow pond areas would be salvaged, as
necessary, and used to construct safety berms instead of being salvaged, transported, and stored at the
growth media stockpiles. Growth media required for the majority of reclamation activities would be salvaged
from the pit expansion area.

The Proposed Action would disturb 744 acres of soils, of which growth media from 100 acres (pit expansion
area) would be salvaged for reclamation activities. Alluvium depths in the pit expansion area range from 400
to 650 feet deep (WMC 2004). Approximately 1 million cubic yards of growth media would be available for
salvage and stockpiling from the pit expansion area for future reclamation activities. Growth media would be
used to reclaim 680 asbuilt acres (644 plan view acres) of disturbed land at a minimum depth of 6 inches.

After growth media salvaging has been completed, the growth media stockpile would be seeded with an
interim seed mix, and a ditch may be constructed along the periphery of the stockpile to reduce soil erosion.
The slopes of the growth media stockpile would be approximately 3H:1V.

Stockpiled growth media would have higher than normal wind and water erosion rates until successful
interim vegetation has been established. Successful revegetation of the stockpiles is anticipated to occur
approximately 3 years after reseeding. At that time, plant cover would be sufficient to substantially decrease
soil erosion. The ditches along the periphery of the growth media stockpile would collect eroded soil from
the stockpile and eliminate the potential for off site transportation of soil by water and sedimentation effects
to intermittent drainages.

Reclamation activities would take place along the periphery of the waste rock disposal expansion areas
concurrently with mine operation. The waste rock slopes would be graded to 3H:1V slopes before the
reapplication of growth media. Growth media would be susceptible to wind and water erosion until
revegetation efforts have provided adequate plant cover to reduce erosion potential. Sedimentation control
structures would collect eroded soils from the waste rock disposal expansion areas and eliminate the
potential for off site transport of soil by water and sedimentation effects to intermittent drainages.

3.5.2.2 No Action Alternative

Under the No Action Alternative, the proposed mine expansion would not be developed, and related impacts
to soils would not occur. There would be no new surface disturbance or related soils impacts associated
with ongoing mineral processing and reclamation under this alternative. Soils impacts associated with
existing disturbance areas at the mine site would continue to be reduced as a result of soil stabilization
associated with ongoing implementation of the reclamation plan.

3.5.3 Cumulative Impacts
The cumulative impact area for soils is shown in Figure 3.5-2 and encompasses an area of 16,502 acres.

Interrelated projects are identified in Table 2-9. Past and present interrelated projects within the cumulative
impact area have resulted in 3,668 acres of soil disturbance, or disturbance to approximately 22 percent of
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3.5 SOILS

the soils in the cumulative impact area. The two identified RFFAs in the cumulative impact area would not
result in additional soil disturbance and, therefore, would not have a cumulative interaction with the
Proposed Action. The Proposed Action incrementally would increase soil disturbance and related impacts in
the cumulative impact area by an additional approximately 744 acres, resulting in an overall disturbance to
soils on 4,412 acres (27 percent) in the cumulative impact area. It is assumed that portions of past
disturbances have been reclaimed, and ongoing reclamation at the existing Ruby Hill Mine would continue
to reduce the impacts to soils in that area. The incremental addition of soils impacts as a result of the
Proposed Action would be temporary in nature for the majority of the expansion area, pending completion of
successful reclamation.

3.5.4 Mitigation and Monitoring
No mitigation or monitoring measures have been identified for soils as reclamation activities and committed
environmental protection measures included as part of the Proposed Action substantially would reduce
potential impacts to soil resources.

3.5.5 Residual Adverse Impacts

Residual impacts to soils would include the long-term loss of soil productivity from approximately 100 acres
of soil associated with the mine pit expansion area, which would not be reclaimed.
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3.6 Vegetation Resources

The vegetation resources study area for direct and indirect impacts is the existing Ruby Hill Mine study area,
which includes the proposed mine expansion area. The cumulative impact area encompasses the
16,502-acre Ruby Hill grazing allotment, which includes 13,945 acres of BLM-administered land and
2,557 acres of private land.

3.6.1 Affected Environment
3.6.1.1 General Vegetation

The project area is located in the Central Great Basin floristic region of the intermountain physiographic
region (Cronquist et al. 1972). This floristic region is characterized by mountain ranges trending north and
south with large, extensive valleys located between the mountain ranges. Vegetation types that occur along
the mountain ranges include coniferous forest and pifion-juniper woodland; vegetation types that occur at
lower elevations include juniper woodland, sagebrush scrub, saltbush scrub, and grassland. The project
area is located in a transitional zone between pifion-juniper woodland, juniper woodland, and sagebrush
scrub. Site-specific vegetation studies were conducted in the project vicinity during 1994 and 1995
(WESTEC 1994, 1995b). These studies included the delineation of plant communities based on aerial
photograph interpretation and on site vegetation surveys. Vegetation sampling was completed at
representative sites within these plant communities to determine plant composition and to estimate foliar
cover, forage production, and other vegetative parameters.

Five plant communities are located in the project area, including juniper woodland/black sagebrush,
Wyoming big sagebrush/grassland, juniper woodland/Wyoming big sagebrush, Basin big sagebrush/Great
Basin wildrye, and winterfat/grassland (Figure 3.6-1). The juniper woodland/black sagebrush, Wyoming big
sagebrush/grassland, and juniper woodland/Wyoming big sagebrush communities are the dominant plant
communities that occur in the project area. These communities are interspersed within the project area, and
the distribution of these communities is directly related to subtle differences in landscape position, soil
texture and moisture, and aspect.

The juniper woodland/black sagebrush community is the most prevalent community in the project area. This
community occurs on gently sloping, old alluvial fans that are dissected by intermittent drainages and have
gentle to moderately steep side slopes. This community is characterized by a dominant overstory consisting
of Utah juniper, singleleaf pifion, and bitterbrush and a subdominant understory consisting of black
sagebrush, king sandwort, Hood's phlox, desert elkweed, squirreltail, Sandberg's bluegrass, and Indian
ricegrass. The average foliar cover for this community is approximately 24 percent (range 18 to 35 percent),
and the estimated annual forage production is 671 pounds per acre.

The juniper woodland/Wyoming big sagebrush community also occurs on gently sloping, old, alluvial fans
that are dissected by intermittent drainages and have gentle to moderately steep side slopes. This
community includes a dominant overstory consisting of Utah juniper and Wyoming big sagebrush and a
subdominant understory consisting of Hood's phlox, Watson's cryptantha, squirreltail, Sandberg's bluegrass,
and Great Basin wildrye. The average foliar cover for this community is approximately 20 percent (range:
8 to 32 percent), and the estimated annual forage production is 367 pounds per acre.
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The Wyoming big sagebrush/grassland community also occurs on gently sloping, old alluvial fans that are
dissected by intermittent drainages and have gentle to moderately steep side slopes. This community is
characterized by a dominant overstory consisting of Wyoming big sagebrush and a subdominant understory
consisting of Hood's phlox, Mojave prickly pear, squirreltail, and Sandberg's bluegrass. The average foliar
cover for this community is approximately 32 percent (range: 27 to 42), and the estimated annual forage
production is 1,272 pounds per acre.

The basin big sagebrush/Great Basin wildrye community is located in intermittent drainage bottoms within
the project area. This community experiences intermittent flooding during periods of runoff resulting from
heavy precipitation events and snowmelt. This community includes a dominant overstory consisting of basin
big sagebrush and green rabbitbrush and a subdominant understory consisting of Great Basin wildrye and
cheatgrass. The average foliar cover for this community is approximately 40 percent (range: 34 to 50), and
the estimated annual forage production is 1,271 pounds per acre.

The winterfat/grassland community occurs on gently sloping, alluvial fans that are dissected by intermittent
drainages. This community is characterized by a dominant overstory consisting of Wyoming big sagebrush
and a subdominant understory consisting of Hood's phlox, Mojave prickly pear, squirreltail, and Sandberg's
bluegrass. The average foliar cover for this community is approximately 32 percent (range: 27 to 42), and
the estimated annual forage production is 1,272 pounds per acre.

The majority of the existing East and West Waste Rock disposal areas have been reclaimed; portions of
these reclaimed areas occur within the mine expansion area. These reclaimed areas consist of a mixture of
grasses, forbs, and shrubs with localized plantings of trees.

These plant communities roughly correspond to the range sites described by the NRCS. Descriptions of the
range sites are provided in Section 3.7, Range Resources. Additional discussion of woodland resources is
provided in Section 3.8, Woodland Products.

3.6.1.2 Special Status Species

Special status species are those species for which state and federal agencies afford an additional level of
protection by law, regulation, or policy. Included in this category are federally listed and federally proposed
species that are protected under the Endangered Species Act (ESA), or are considered candidates for such
listing by the U.S. Fish and Wildlife Service (USFWS), and BLM sensitive species.

In accordance with the ESA, as amended, the lead agency (BLM) in coordination with the USFWS must
ensure that any action that they authorize, fund, or carry out would not adversely affect a federally listed
threatened or endangered species. In addition, as stated in Special Status Species Management Policy
6840 (6840 Policy) (Rel. 6-121), it also is BLM policy “to conserve listed species and the ecosystems on
which they depend, and to ensure that actions requiring authorization or approval by the BLM are consistent
with the conservation needs of special status species and do not contribute to the need to list any special
status species, either under the provisions of the ESA or other provisions” identified in 6840 Policy. The
BLM has been under information consultation with the USFWS as outlined by Section 7 of the ESA. The
following discussion summarizes known data for the sensitive plant species initially identified for the
Proposed Action by the applicable agencies.
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A total of seven special status plant species were identified as potentially occurring within the project area
(BLM 2004a; Nevada Natural Heritage Program [NNHP] 2004; USFWS 2004). These species, their
associated habitats, and their potential for occurrence within the project area are summarized in
Table 3.6-1. Occurrence potential in the project area and cumulative impact area was evaluated for each
species based on their habitat requirements and/or known distribution. Based on these evaluations, six of
the special status plant species were eliminated from detailed analysis. The seventh species is a BLM
sensitive species.

Nevada Willowherb

An occurrence of Nevada willowherb is known in the Diamond Mountains of Eureka County, approximately
35 miles north of the project area. Nevada willowherb occurs on limestone soils, talus, cliffs, and rock
outcrops, with slopes of varying steepness from 5 to 45 percent. Most recorded occurrences for the species
are found at elevations ranging from 7,000 to 9,200 feet amsl. However, one location for the species was
recorded at 6,000 feet in the Clover Mountains in Lincoln County, Nevada. Plants associated with Nevada
willowherb include pifion pine, ponderosa pine, and Clokey’'s wavy-leaf paintbrush. Several of these
associated species have been identified at the lower elevations in the project area at approximately 6,200 to
7,200 feet amsl. The Nevada willowherb was identified as having low potential for occurrence in the project
area; field surveys conducted in 1995 and 2004 within the project area did not identify any individuals (JBR
Environmental Consultants, Inc. [JBR] 2004b; WESTEC 1995b).

3.6.2 Environmental Consequences
3.6.21 Proposed Action

General Vegetation

Mine expansion development and operation would disturb or remove approximately 744 acres of vegetation
(Table 3.6-2). The juniper woodland/black sagebrush and Wyoming big sagebrush communities are the
predominant plant communities that occur within the project area. Mine development and operation would
result in the conversion of tree- and shrub-dominated communities and to grass/forb-dominated
communities. Mine development and operation would remove or disturb approximately 451 acres of
tree-dominated communities, which include the juniper woodland/black sagebrush and juniper
woodland/Wyoming big sagebrush communities. Trees that occur in these woodland communities primarily
consist of mature Utah juniper and singleleaf pinon trees that are typically 25 to 100 years old. Immature
Utah juniper and singleleaf pinon trees also occur in these communities, which typically occur at lower
elevations within the project area. Based on the low survival rate of tree seedlings planted in the existing
waste rock disposal areas at the Ruby Hill Mine, the planting of Utah juniper and singleleaf pinon seedlings
is not proposed for the mine expansion. The natural re-colonization of the waste rock disposal areas with
Utah juniper and singeleaf pinon seedlings would be allowed to occur over the long term. Therefore, the
removal of trees from these communities would be a long-term impact since it would take approximately
25 to 50 years for mature Utah juniper and singleleaf pinon trees to become reestablished in the project
area.
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Table 3.6-1

Special Status Plant Species that Potentially Occur in the Project Area

Eliminate
Common Name/ Potential for Occurrence in | from Detailed
Scientific Name | Status’ Range/Habitat Requirements or Near the Project Area Analysis
Elko rockcress BLM | Range: Known only from northeast | None. The project is located Yes
Arabis falcifructa Elko County and from the western outside of the species’
foothills of the Toiyabe Range in geographic range and
Lander County. suitable habitat does not
Habitat: Dry, densely vegetated, occur in the project area.
undisturbed soils with a high cover
of moss and cryptogrammic soil
crust on moderate to steep north-
facing slopes in the sagebrush
zone, dominated by mosses and
sagebrush. Elevations from 5,300 to
6,100 feet amsl. Requires dense
MOSS cover.
Eastwood milkweed BLM | Range: Reported from central Unlikely to none. The project Yes
Asclepias Lander County and northern Nye area is located approximately
eastwoodiana County, Nevada. 70 miles east and north of
Habitat: Open barren type clay and | the areas of reported
calcerous slopes frequently in small | occurrences. During a recent
washes or other moisture- field survey conducted in the
accumulating micro sites. project area for weed
species, no Asclepias
species were observed (JBR
2004b).
Nevada willowherb BLM | Range: Has been recorded from Low. The project area is No
Epilobium extreme western Eureka County, located outside of the
nevadense and in Clark and Lincoln counties, species’ elevational and
Nevada. geographic range; however,
Habitat: Generally 7,000 to 8,900 one occurrence has been
feet amsl on slopes with limestone | reported at an elevation
outcrops associated with singleleaf | comparable with that of the
pifion pine and Ponderosa pine. project area. The species
The Eureka County occurrence was | was not observed in the
from 6,000 feet amsl. project vicinity during field
surveys associated with the
baseline studies (JBR 2004b;
WESTEC 1995a).
Windloving BLM | Range: Reported from Churchill, None. The project area is Yes
buckwheat Humboldt, Lander, Pershing, and located east of the areas of
Eriogonum Washoe counties, Nevada. reported occurrence.
anemophilum Habitat: Broad elevational range, Suitable habitat is not

4,700 feet to 9,800 feet amsl. At
high elevations, occurs on dry,
exposed, relatively barren and
undisturbed, gravelly, limestone or
volcanic ridges and ridgeline knolls,
on outcrops or shallow rocky soils
over bedrock. At low elevations,
occurs on dry, relatively barren and
undisturbed knolls and slopes of
light-colored, platy volcanic tuff
weathered to form stiff clay soils.

present in the project area.
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Table 3.6-1 (Continued)

Astragalus jejunus
var. jejunus

a disjunct range in Nevada from
northeast Elko County and from the
White Pine Mountains, White Pine
County, Nevada.

Habitat: Dry barren ridges and
bluffs of shale, sandstone, clay, or
cobblestones. Elevational range is
6,000 to 7,100 feet amsl.

located outside of the
species’ geographic range in
Nevada. Also, suitable
habitat does not exist in the
project area based on recent
field survey conducted in the
project area (JBR 2004b).

Eliminate
Common Name/ Potential for Occurrence in | from Detailed
Scientific Name Status Range/Habitat Requirements or Near the Project Area Analysis
Ligulate feverfew BLM [ Range: Known from Colorado and | None. The project area is Yes
Parthenium Utah. located outside of the
ligulatum Habitat: Barren shale knolls, also species geographic range.
barren clay or sandy-clay slopes The project area does not
and flats in pifion-juniper include suitable habitat for
communities. this species, based on a
recent field survey of the
project area (JBR 2004b).
Tiehm beardtongue BLM | Range: Reported only from high None. The project area is Yes
Penstemon tiehmi elevations in northern Lander located outside of the
County. species elevational and
Habitat: Elevations 7,500 to 9,500 | geographic range and does
feet amsl. On sandy-loam soils not include suitable habitat
pockets on steep, south-facing for the species.
volcanic talus and scree slopes.
Starveling milkvetch | NNHP | Range: Wyoming, Utah, Idaho, and | None. The project area is Yes

'BLM = BLM sensitive species.
NNHP = NNHP — Vulnerable.
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3.6 VEGETATION RESOURCES

Table 3.6-2
Acres of Vegetation Disturbed or Removed by the Proposed Action

Plant Communities’
Mine Component JW/BS JW/WBS WBS/G BBS/GBW WIG Total Acreage

Pit Expansion 92.3 0 2.8 4.8 0 99.9
Pit Activity Area 36.0 0 04 2.2 0 38.6
East Waste Rock Disposal Expansion Area 97.9 0 16.4 4.3 0 118.6
West Waste Rock Disposal Expansion Area 154.7 54.2 824 0 0 291.3
Heap Leach Expansion/Overflow Pond 3.2 9.0 48.5 0 0 60.7
Haul Road with Lime Silo 2.8 0 1.2 0 0 4.0
Power Line Realignment 0.1 0.6 0.7 0 0 1.4
Growth Media Stockpile 0 0 10.8 0 0 10.8
Diversion Channels” 0 0 0 0 0 0

Soil Borrow Area 0 0 66.2 0 52.0 118.2
Total 387.0 63.8 229.4 11.3 52.0 743.5

' Plant communities include:

JW/BS = Juniper woodland/black sagebrush
JW/WBS = Juniper woodland/Wyoming big sagebrush
WBS/G = Wyoming big sagebrush/grassland
BBS/GBW = Basin big sagebrush/Great Basin wildrye
W/G = Winterfat/grassland

2 Diversion channels would be installed/realigned, as needed.

The Wyoming big sagebrush/grassland, basin big sagebrush/Great Basin wildrye, and winterfat/grassland
communities are dominated by mature shrubs that are approximately 15 to 50 years old. Mine development
and operation would remove approximately 293 acres of shrub-dominated communities. The removal of
shrubs would be a long-term impact since it would take approximately 15 to 20 years after reclamation to
establish mature shrubs in the project area.

Reclamation would be completed for 680 asbuilt acres (approximately 644 plan view acres) of the total
disturbance area (Section 2.3.15, Reclamation). The approximately 100-acre mine pit expansion area would
be the only project component that would not be reclaimed. Successful revegetation of disturbed land is
anticipated to occur approximately 3 to 5 years after reclamation. Reclamation activities would consist of the
grading of final slopes; ripping of compacted soil; potential reapplication of growth media; and broadcasting
of seed. Seed mixtures, as described in Section 2.3.15.5, Seeding Mixtures and Rates, would be used for
revegetation activities. In addition, plantings of shrub seedlings would be planted primarily along the
north- and west-facing slopes of the waste rock disposal expansion areas to provide structural and species
diversity to the reclaimed plant communities. After 3 to 5 years, the reclaimed plant communities likely would
consist of adequate herbaceous plant cover with sufficient diversity to substantially reduce the potential for
soil erosion and provide forage for use by livestock and wildlife.

No riparian areas or wetlands occur within the project area. Therefore, impacts to riparian areas or wetlands
would not occur as a result of mine expansion development or operation. Project development and
operation would result in the filling and excavation of small intermittent drainages that support upland
vegetation.
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Implementation of Homestake's weed control program in conjunction with the reclamation plan substantially
would reduce the potential for noxious weed establishment in the project area (Section 2.3.15.6, Weed
Control). However, minor populations of weedy annual species (e.g., halogeton, cheatgrass) may become
established in localized areas for short periods of time.

Special Status Species

Based on habitat requirements and/or known distribution, only one special status plant species (Nevada
willowherb) was identified as having potential for occurrence within the project area (see Table 3.6-1). Field
surveys conducted for this species in 1995 and 2004 by WESTEC and JBR, respectively, within the project
area did not identify any individual plants. Based on the results of these surveys, impacts to special status
plant species would not occur as a result of development and operation of the proposed mine expansion.

3.6.2.2 No Action Alternative

General Vegetation

Under the No Action Alternative, the proposed mine expansion would not be developed, and associated
impacts to vegetation would not occur. No additional surface disturbance or related impacts to vegetation
would occur with the ongoing mineral processing and reclamation under this alternative. Ongoing
reclamation would help to minimize existing impacts to vegetation in mine-related disturbance areas (with
the exception of the mine pit), with resulting short-term impacts to herbaceous species and long-term
impacts to woody species.

Special Status Species

As the proposed mine expansion would not occur under this alternative, and no additional surface
disturbance would occur in association with ongoing operations at the existing Ruby Hill Mine, there would
be no impact to potential habitat for the Nevada willowherb under this alternative.

3.6.3 Cumulative Impacts

General Vegetation

The cumulative impact area for vegetation, as shown in Figure 3.5-2, encompasses approximately
16,502 acres. Interrelated projects are identified in Table 2-9. Past and present interrelated projects within
the cumulative impact area have resulted in 3,868 acres of disturbance to vegetation, or disturbance to
approximately 23 percent of the vegetation in the cumulative impact area. No RFFAs have been identified in
the cumulative impact area that would have a cumulative interaction with the Proposed Action on vegetation
resources. The Proposed Action incrementally would increase surface disturbance and related impacts to
vegetation in this area by an additional approximately 744 acres, resulting in an overall disturbance to
vegetation on 4,612 acres (28 percent) in the cumulative impact area. It is assumed that portions of past
disturbances have been reclaimed, and ongoing reclamation at the existing Ruby Hill Mine would continue
to reduce the impacts to vegetation in that area. The incremental addition of vegetation impacts as a result
of the Proposed Action would be temporary in nature for the majority of the expansion area (with the
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exception of the pit expansion), pending completion of successful reclamation, and the loss of mature trees
and shrubs would be minimal relative to the total acreage of woody species communities that occur in the
cumulative impact area.

Special Status Species

Cumulative impacts to special status species would not occur since these species would not be affected by
the Proposed Action.

3.6.4 Mitigation and Monitoring

Monitoring and mitigation measures have not been identified since the reclamation activities are included as
part of the Proposed Action and substantially would reduce potential impacts to vegetation resources.

3.6.5 Residual Adverse Impacts

Residual impacts to vegetation would include the permanent loss of vegetative productivity from
approximately 100 acres of land associated with the pit expansion that would not be reclaimed and a
change in vegetation composition (i.e., tree and shrub-dominated communities to grass- and forb-dominated
communities) as a result of mine development and operation.
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3.7 Range Resources

The range resources study area for direct and indirect impacts is the existing Ruby Hill Mine study area,
which includes the proposed mine expansion area. The cumulative impact area encompasses the
16,502-acre Ruby Hill Allotment, which includes 13,945 acres of BLM-administered land and 2,557 acres of
private land.

3.71 Affected Environment

The proposed expansion area is open to livestock grazing and is located in the Ruby Hill Allotment
(Figure 3.7-1). This allotment is bounded by the Fish Creek Ranch Allotment to the south, Arambel and
Lucky C allotments to the west, and the Shannon Station/Spanish Gulch Allotment to the north and east.
The Ruby Hill Allotment includes 13,945 acres of public land, including the extreme southern portion of
Diamond Valley and the northern portion of the Fish Creek Range. The allotment is approximately 3 miles
wide extending east to west and 14 miles extending north to south. The Ruby Hill Allotment is classified as
an "M" (maintai